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Neig.Sakm, Sept. I4;i, 1801. 
HAVING attentively examined " Tf>e Scholar's Ariibmeiic,'* 
I cheerfully give it as my opinion tliat it is well calculated for tlic 
instruciion of youth ; and that it will abridge oiiich of the time 
now necessary to be spent in the c:imniunication antl attainment 
of such AritlimeticaL knowledge as is proper for the dischargi: 
of business. WAitUKN PIERCK. 

Preceptor of Neib-Salcm Academy. 



Groton Academy, Sept. 2, 1814, 
, Sib, ^ , , ■ 

1 HAVE perused with attention " Tbe 3cbolar*i Arubmetic." 
ivhirh you tran'smilted to me some lime, since. It is in my 
opinion, better cakubted to lead students in our schools and A- 
cademies into a complete knowledge of all that is useful in that 
branch of literature, than any other work of the kind I-have seen; 
With great sincerity I wish you su;:cess in your exertions for 
the promotion of useful learning ; and 1 am confident that to be 
generally approved your work needs only to be generally known, 
WILLIAM M. RICHARDSON, 
Preceptor of ibe Academy^ 



EXTRACT 

Of a letter from the Hon. JOHN WHEELOCK, L, L, D. 
President of Dartmouth College, to the Au thor. 
*' The Scholar's Arithmetic, is an improvement on former 
productions of the same nature. Its distinctive order and sup* 
plement will help the learner in his progress ; the part on Fed- 
eral Money makes it more useful ; and I have no dut\bt but the 
whole will be a new fund of profit in our counfy." 



September ltb,\mt. 
THG Scholar's Arithmetic contains moiit of the important 
Rules of the Art, and something, also, of the curious and enter- 
taining kind. 



IV 



llECOMMENDATIONS. 



The subjects are handled in a simple and concise manner. 

While the Questions are few, they exhibit a considerable va- 
riety. While they are, generally, easy, some of them afford 
scope for the exercise of the Scholar's judgment. 

It is a good quality of the Booki that it has so much to do with 
Federal Money* 

The plan oi allowing the reason^ of the operations in the ex« 
traction of the Sauare and Cube Roots is good. 

DANIEL HARDY, JwM. 
JPre€epiar of Cbeuerfidd Academy. 
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Extract of a Utter f ram the Re^. LABAN MNSWORTH, of 
Jaffrey\ to the publisher at tie Aib Edition, dated Aug. 3, 1807; 

** THE Superiority of the Scholar's Arithmetic to any book 
of the kind in my knowledge, clearly appears from its good ef-* 
feet in the schools I annually visit. Previous to its introduction,! 
Arithmetic was learned and performed mechanically ; since^ 
scbolars are able to give a rational account of the several opera*, 
tions in Arithmetic, which is the best proof of their having 
learned to gopd purpose.** 



PREFACE Tto ti{« 3d t«T(Q]fJ DEDICATORY 

TO 

SCHOOL MASTERS. 



At fkh expressing my sincere thanks for your kind and very 
rcai.ly acceptance of the first Edition of the t>cHoiAi's Aritb- 
HE lie, permit me now to ofTer for your further consideration 
andfuvor, the Second Eqition, which with its Coibxctiobi 
and Additions, it is hoped, will be found ^lill more deserving 
of ynor approbation. 

The testimony of many resfiectal^e Teachers hai inspired a 
confidence to believe, that ihia woik, where it has been introduc- 
ed tn to Schools, has proved a kind assistant towards a more 
speedy and thorough improvement of Scholars in Numbers, and 
at the same time, has relieved masters of a heavy burden of writ- 
ing out Rules and Questions, under which they have so long 
labored, to the manifest neglect of other parts of their Schools. 

To answer the several intentions of this work, it will be neces- 
sary that it should be put into the hands of every Arithmetician : 
the blank afler each example is designed fur the operation by the 
Scholar, which being first wrought upon a slate, or waste paper» 
he ma} afterwards transcribe into his book. 

The Supplement to each Rule in this work is a novelty. 
I have oiten seen books with questions and answers, but in my 
humble opinion, it is no evidence that the Scholar comprehendg 
the principles of that science which is his study, because that he 
may be able to repeat verbatim from his book the answer to a 
question on which his attention has been exercised, two or three 
hours to commit to memory. Study is of but little advantage 
to the human mind without reflection. To force the Scholar in- 
to reflections of his own, is the object of those ^esiians unan- 
swered, at the beginning of each Supplement. The Exercises 
are designed, tests of his judgment. The Supplements may be 
omitted the first time going through the book, if thought proper, 
and taken up afterwards as a review. 

Thro' the whok it has been my greatest care to make myself 
intelligible to the scholar ; such rules and remarks as have been 
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compiled from other authors are included in quotations ; the 
E:>camples^ many of them are extracted ; this I have not hesitated 
to do, when I found them suited to my purpose. 

Demonsitrations of the reason and nature of the operations in 
the extraction of the Square and Cube Roots have never been 
attempted, in any work of the kind before to my knowledge^ It 
is hoped these will be' found satisfactory. 

I have only to add, that any intimation of amendments or de- 
fects by the candid and experienced of your order, will be tliauk- 
fully received by 
Gentlemen^ 

Y our most humble ^ and 

Most obedient servant^ 

DANIEL ADAMS. 
'Xfi?mi/25/dr, (Mass.) <?^/. li 1802. 



'NINTH EDITION. 

The Ninth edition is printed, page for page, from the late 
•ditions, and the errors corrected. 
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EXPLANATION OF THE CHARACTERS MADE USE Of" IN THIS WORK. 

The sign of equality $ as 100 cts.rrl Dol. signifies that 100 cents 
are ^qual to 1 dollar. 



^^ r Saint George's Cross, the sign of addition ; as 24-4c=:6, that is 2 
~ \ added to 4 is equal to 6. 

— I'he sign of subtraction / as 6— 2=34 ; that is* 2 taken from 6 leaves 4^ 
w ^ Saint Andrew's Cross, the sfgn of mttlti|>lic9tion } as 4x6z=24 ; 
\ that IS, 4 times 6 is equal to 24. 
w C Reversed Parenthesis, the sign of divisiott; as S}6(2, thati% 
'^X 6 divided by 8 is equal to % of 6^S:z:2. 
1 1 • J '^^ *'S^ of proportion j as^ 2 : 4 ; ; 8 : 16« tliat is, as 2 is \m 
* £ 4sois8 to 16. 
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SCHOLAR'S ARITHMETIC. 



INTRODUCTION. 

[J\ RITHMETIC is the art or science which treats of nambers* 

It is of two kinds, theoretttat and practical, 

Thb The6ry of Arithmetic explains the nature and qaality of numbei S| 
and demonstrates the reason of practical operations. Considered in this 
sense, Arithmetic is a Seienct* 

Practical Arithmetic shews the method of working by numbers, so 
^as to be most useful and expeditious for business. In this sense Arithmetic , 
isanwfrr. ./ 

Directions TO the Scholar* 

Deeply impress your mind vnth a sense of the importance of arithmetical 
knowledge. The great concerns of life can in no way be conducted without 
it* Do not, theretore, think any pains too great to be bedowed for so noble 
an end. Drive far from you idleness and sloth ; they are great enemies to 
improvement Remember that youth, like the morning, will soon be past» 
and that opportunities once neglected, can never be regained. First of all 
things, there mud be implanted in your mind a fixed delight in study ; 
make it your inclinatien ; ** A datre accrmpVuhed U tweei to the touV* Be 
not in a hurry to get through your book to soon. Much instruction may be 
given in these few words, understjnd srERr thing as rou go alojso*,,. 
Each rule is fixst to be committed to memory ; afterwards, the examples in 
Illustration, and, every remark is to be perused with care* There is not a 
word inserted in this Treatise, but with a design that it should be studied 
by the Scholar, As much as possible, endeavor to do every thing of your- . 
self ; one thing found out by your own thought and reflection, will be of 
more real use to you, than twenty things told you by an Instructor. Be not 
overcome by little seeming difficulties, but rather strive to overcome such by 
patience and application i so shall your progress be easy and the object of 
your endeavors sure. 

. On entering upon this most useful study, the first thing which the Scholar 
has to regard, is 

NOTATION. 

Notation is the art of expressing numbers by certain characters or fig* 
ures: of which there are two methods. ]. The Roman muhodt by Letters. 
% The Araiu method f by Figures. The latter is that of general use. 

B 
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10 INTRODUCTION. 

In the Arabic method all numbers are expressed by these tth charadtert 
or figures. 

1234i5 0'7a90 

Unit ; or two ; three 5 four ; fire ; six ; seven ; eight ; nine ; cypher 
one [or nothing. ' 

The nine first are called Bigmfieant figuris^ or digits^ each of which standing 
by itself or alone, inTariaMy expresses a particular or certain number ; thus, 
1 signifies one^ 2 signifies ttvoy 3 signifies tbree^ and so of the rest, until you 
come to mfiffbuc for any number more than nine, it will always require two 
or more of those figures set together fn order to express that numbers 
This will be more pankuWrly taught by 

^umemtton. 

/ Numeration teaches how to read or write any sum or number by figuret.V 

In setting down numbers for arithmetical operations, especially with begin- 
ners, it is usual to begin at the right bandf and proceed towards the ^^fi»)t 

£x AM PLE. If you wish to ^ritfe thfe slini 6* huraber 5S7j begin by setting 
down the tevettiOT right hand figure, thtrs 7» next set down the tbree^ at the 
left hand of the seven, thus 57^ and lastly the Jve, at the left hand of the 
three, thus SS7i which is the ntithber pfepdsed to be Written. 

In this sum thus written you are next to observe th^t thete ai*e fine flacef^ 
hieaAing the situations of th6 three different figUfes^ aiid that each of these 
placed has an appropriated nafne. Thtfi^if pkice% Of (hat of the right hand 
figure, or the place of the 7» is called umt^s place ; the second place^ or that of 
the figure standing next to the right hand figure^ in tiliis the place of the 5 
is cfllled tent's place ; the third pUce^ or next towards the left hand» or place of 
the 5, is c^ed hundred*! place \ die next or fourth place^ for we may suppose 
more figutes to be connected, ic thousAnd'^ place ; the next to this tens of 
thousand's placet and so on to what length we please, there being particular 
names for each place. Now every figure signifies differentlyt accordingly as 
it may happen to occupy one or the opier of these places. 

The v«lue of the first or right hand figure, or of the figure statiding in ths 
piftceof iM//#i in any sum or number, is just what the figure expresses stand- 
ing alone or by itself; but every other figute in the sum or number, or those 
to the left hand of the first figure, have a different signification from their 
true or natural meaning 1 for the next figure from the right hand towards the 
left, or that figure in the place oi tentt expresses so many times ten, as the 
latiie figul-e i»igikifies units or ones when staading alone, that is, it is ten times 
its sirnple pnnHtire value ; and so on, every removal from the right hand 
figure, making the figure thus removed ten times the value of the same figure 
when standing in the place immediately preceding it. 

Example. Take the sum 3 3 3, made by the same figure three times 
repeated. The first or right hand figure, or the figure in the place of units% 
kks itsYatnral meanifog or the ^ine meah^g as if standing do<ie, and srgni« 
lies three units or ones ; but the same figure again towards the left hand id 
the second place, or place of tens, signifies not three units, but three tens that 
is thirty % its value being increased in a tenfold proportion ; proceeding on still 
fbrthet towards the left hand, the next ftpxr^ or that «i the third piaceh or 
place oi hundred u %^gni€e8 neither three nor thirty ^ but three hundred^ whidi f9 
ten times the value of that fignfe, in the place immediately preceding it, or 
that in the place of tens* So ycu might proceed and add the figure 3| nfty or 
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an hundred timet, 2nd every time the figure wat addedi it would Mgaify /m 
timer moft than it did the lact time befor*:. 

ACypHEHKaodingalone is of no iigaiBcation, yet placed At tbe rijttf 
haid of anothsr Agure it inCrealei the v»1ue of tliiit figure in the tamfilea- 
fold fraponi9a,Mii'n hid beeq pr^ce^d by any aiVr fiufc. 'Jl>u> &• 
ftanding alone. «gniG«s thrte t place a cjrpher betore (?0) and ic no ]Qqj|^ 
sigm&cnirM,hottkutf f aad anotber cyirher (300) and it ugoifixs tbree 
liundred. 

The volfie of Ggurei in conjutjctton, juid bow tn md wy iitlP or iWintw 
jigreeably to the foregoiag t/bierratioiu, najr beiully undtrlUiod bj t^ foU 

TABLE. 

J' .: Tut vordiatth'hndof tint Tibitihfw 

_ .| the sigiriBcMioa of die ^gvte» againV «Mdi 

SS i . <4 ihoy iiaiuj ; and the figBriM iJi»w hw Winy 

* •* - * of th«t signification are meant, Th« ifykt 

in the fiiM place cignlfy. t»tf, an4 R I4itn4ing 






^K -5 ^ -^ ■ -a ^ "^ -3 *^^^ *^*' every figure iri this place means w 

^"'o^l^'^iJ'o^"-! • ™^T ""^i ^nd 3 standing aguinst it, thewa 
i| ■ g isg^Ss gogS'l ^"^ '^''" '"" ^'■^ ^TE ntfant, equal to liiV/jr, 
^^fSS^^EN^^filK^Kt) what the figure really signites. Hvndrtdi in 
S16?2S54!2l8S6 the third place ihew the mgaaing of figure* 
S 1 7 6 2 1 1 G 3 1 2 in this place to He Hwirrd , and 8 shews 
J30250B7645 that eight hunJredi are Ruaqt In the tame 
IISDSSIOS^ manner the value of each of the lenutining 
27021 S675 figures in the Table is knowji. ^i^ing pro. 
46327291 ceeded llirough in this way, thcsnmof the 
1 2 3 4> 6 S 2 firft line of figures or tho^e imipe^iately a. 
2 3 4 5 6 7 gainst the wordi, will be found to be, Two 
S 9 9 8 Billiotu, one hundrid lixty men lipm^vlu l*va 
7 6 5 4 Hundred and thirty jltse MUlioiu ; four hundred 
13 3 iweatj one ibouiandt ; ei^lit iun^d and thirty 
4 5 tin. In the like manner may be read aU the 
7 remaining numbers in the Table. 
Those words at the head of t he Table are applicable to any sum or num- 
ber, and must be committed perfectly to memory so as to be readily applied 
on any occasion. 

For the greater ease in reckoning, it is convenient and often practised in 
public o£ces and by men of business, to divide any number into periods and 
half periods, as in the following manner : 

5. 3 7 9.6 3 * 5 2 I, 7 6 8. 5 3 2, ♦ 6 ,7 

■; ^1 ^ ^ ,5 . '&,'^"s "SB - -s -a e a; 
3 s J J J £a9il S-i^ 
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INTRODUCTION. 

The first six figures from the right hand are called thetmUperhJ^ the next 
tit the mlRon periods after which the trilHon, quadriUiohf qumtilUon periods, fcc*. 
follow in their order. 

Thus by the ufe often figures may be reckoned every thing which can be 
numbered ; things, the multitude of which tar exceeds the comprehension 
of man* 

^ It may not be amiss to illuftrate by a few examples the extent of hum* 
^ bers, which are frequently named without being attended to. if a person 
*< employed in telling money, reckon an hundred pieces in a mintite, ;gid 
^ continue at work lea hours each day, he will take serenteen days to reckon 
'< a million ; a thousand men would uke 45 years to reckon a billion. If 
^wre suppose the whole earth to be as well peopled as Britain, and to have 
^ been so from the creation, and that the whole race of mankind had con* 
<< tantly spent their time in telling from a heap consising of a quadrillion of 
*< pieces, they would hardly have yet reckoned a thoufandth part that quan- 
atity." 

After having been able to read correctly to his instructor all the numbers 
in the foregoing Table, the Learner may proceed to write the fallowing uum« 
bers oat in words. 



9 S 

4 8 7 

6 12 

7 2 8 4 5 

1 4 9 7 a 

9 7 8 8 16 

IS S 7 2 1 6 8 



SECTION I. 



FUNDAMESTJL RULES OF JRITHMETIC. 




HESE are four, Addition, SuBTtACTioWt Multi- 
pxicATioN, and Division « they may be either simple or eont' 
pound ; simple, when the numbers are all of one sort or de« 
nomination ; compound, when the numbers are of different de- 
nominations. 

They are called, Principal or Fundamental Rtdes^ because 
that all other rules and operations in arithmetic are nothing 
more than various uses and repetitions of these four rules.>^ 

The object ot every arithmetical operation, is, by certain giv- 
en quantities which are known, to find out others which are 
unknown. This cannot be done but by changes effected ou 
the given numbers ; and as the only way in which numbers can 
be changed is either by increasing or by diminishing their quan- 
tities, as there can be no increase or diminution of numbers 
but by one or the other of the above operations, it consequent* 
ly followsi that these four rules embrace the V)bole art of Arith- 
inetic. y 



§ 1* pimple mtittiott* 

y Simple Addition is the patting together of two or more numbers, of the 
same denomination, so as to make them one whole or total number; as 3 
dollars, 6 dollars and 8 dollars added or put together make 17 dollars. , 

RULE, 

•« Write the nambers to be added one under another, with units under 
«* units, tens under tens, and so on. Draw a line under the lower number, 
*< then add the right hand column ; and if the fum be under ten^ write it at 
'< the foot of the column ; but if. it be ten, or an exact number of tens> write a 
« cypher ; and if it be not an'^ezact number of tens* write the excess above tens 
'* at the foot of the column ; and for every ten the sum contains carry one to 
^< the next column, and add it in the same manner as the former. Proceed 
^ in like manner to add the other columns, carrying for the tens of each t9 

V the next| and mack dowa the full sum. of the left band columni^V 

- - ■ — - * T .. 
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Proof. 

Reckon the figures from the top downwards, and if the work, be right, thij 

amount will be equal to the first ;-^-or, what is often practiced, " cut off the 

•* upper line of figures and find the amount of the rest ; then if the amount 

M and upper line when added« be equal to the sum total, the work is suppose 

«edtobe right." 

'^ EXAMPLES. 

1, What will the amount of S 6 1 2 dollars ; 8 4 3 dollars ; 6 5 1 

s 

dollars^ and of 3 dollars when added together ? 

Here are four sums given for Addition ; two of them contain umiif teni9 

iundredi. thmuonds ; another of them contains unlts^ tensy hundreds f and a 

fourth contains umts only. The first step to prepare these sums for the op- 

erattcA of addition ; is to write them dowoi uotts uiuler unitsi teas under xttf^ 

^d so onf in the following manner. 

•• • 



S 6 1 2 dollars. 



The four giTen sums for addttioa^ < S 4 3 dollars, 
placed as the rule directs* ] S 5 1 dollars* 

3 dollars. 



Answer, or amount, 1 2 S 9 dollan* 



Apowt of the three lower lioes, 8 6 9 7 



Proof, 12 3 9 

To find the answer or amount of the lums given to be added, begin with 
the right hand column, aud say 3 to 1 is 4 and 3 is 7 and 2 is 9 ; which sum 
(9) being less than /f», set down directly under the column you added. Then 
proceeding to the next column, say again ; 5 to 4 is 9 and 1 is 10, being 
r9gftun% set down 0, and carry one to the next columo, saying, I which I car* 
ry to 6 is 7 and is nothing, but 6 is IS ; which sum (13) is an ejtcess of 
3 over even tens i therefore set down 3 and carry I for 1 6 to 8 in the next 
column, saying 1 to 8 is 9, and 3 is 12; this being the last column, set down 
the whole number (12) placing the '2, or unit figure directly under the coK 
«ma, a»d carrying the other figure, or the 1 y forward to the next place oa the 
left baad, or to tfcat of Tew of Tbimandii and thi^ work is done. 

It may aow be required to know if the whole b^ right Th exhibit the 
method cf proof let the upper line of figures be cut off, as seen in the exam- 
ple, then adidmg the three tower lines which remain, place the amount (8697) 
tmder the amount first obtsine4 by tSie addition of all the sums, observing 
carefully that each figure falls ^re^ly under the column which produced it ; 
then add this last amount to iiie«pper line which you cut off; thes? to % 
is 9; 9toltslO; carry 1 to<l«i7 aod&islS; I which I carry ^n to 8 



Sect, h 1* 



SIMPLE ADDITION. 



IS 



is 9 and 3 is 12, all which being fet d6vm in their proper pltceii and as ieea 
in the example, compare the amount (lfS09) last oUainiKl» with the first a* 
mount ( J S309 J and if they agrer> as it if fben i& this cast the f dO| ihta the work 
is judged to be right. 

Note. The reason of carrrytngfor l^n in all simp*e numbers ii erident from 
what has been taught in Notation. It is because 10 in an inferior column it 
just equal in valiie to I in a supeH Of column* As, if a man ffaould be holding 
in his right hand half pistareens, and in his left hand dollars. If you should 
take 10 half pistareens from hts right h«nd« and put I dollar iMo his left 
hand, you would not rob the man of any of his money, because 1 of those 
pieces in ht6 left hand i« just equal ia value to lOpf those in his right hand. 

3 7 6 5 2 guineas^ 



2. Add together 



2 13 4 guineas >• so as to find the whole number of 
9 16 3 guineas j guineas* 

.25321 guineasj 



17 4 4 4 whole number of guineas. 

18 6 7 8 8 



17 4 4 4 proof. 
The scholar who hu given proper attention to th(* mic, and tbt foragolag 
amples, will of hinself be able to work the followibg x-^iSMvfx tcmciDber- 



exam 



followibg it^iSMvfy 
ing to carr]r ott* fof every 10, and at the last column to let down ti)i» whole 
number. 



1 
5 



6 

4 
6 



7 

3 



S 
3 

7 



2 

8 
1 



6 
2 
3 





4, 
6 



4 

3 7 



8 
5 




1 



S 4 
S 7 
4 2 
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1 
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3 



t 
2 
8 



6 
8 
3 
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1 


4 2 6 1 
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7 
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12 3 5 
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. 2 
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2 
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6 4 
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8 


6 
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3 
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4 
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2 
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^M» 
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7 


8 


f 



•"mm 
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Id 



9 

7 3 5 

3 9 

5 6 7 

12 9 
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2 
8 
5 
8 



10 

8 6 3 2 

8 5 7 1 

9 4 2 6 
3 6 7 8 
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2 6 8 1 

6 5 7 4 

8 3 4 5 

3 2 7 6 
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IS 
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3 


9 8 
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5 6 
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8 2 
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6 4 
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2 
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7 5 
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8 7 
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8 5 


4 
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7 4 


9 


8 






«»• 



14 



6 3 5 


7 
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4 5 
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7 




9^ 
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U > 


6 





• 



8 5 



IS 

6 7 
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7 
8 
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Sect. I. I. SUPPLEMENT to ADDITION. 
.. Supplement' TO 'Sffttlition. 



THE atteDtJTe SchoUr who hu nnderttood, and itill carries ia his iDind, 
what h\s already been taught faim of Additioa, will be able to answer bis 
iniliucior to the following 

QUESTIONS. 

1. W^hai U limpk eddilkn ? 

2. How do jou place mtr.iben la he added f 
S> W'here dn you begin the adtSt'ion f 

4< Hov) ulbtium or amomti if tachcohtmnto he ttt do-wa f 

S. What dayou obtirvt in regard lo lelting doimti the turn of the la^ tolunm f 

6 Wiy Joyou earrj for ten rather than my other numUr ? 

7- Nov it ad&ion proved f 

S. Of'Oiial aie it Addtiiaa ? 

Note I- Should the learner find any difSculty in givine an answer t* 
the above questiocB, he is advised to turn back and consult his Rule) with its 
illustrations. 

Note 2- In treating of the Rules of Atithme^ic the Scholar, in all instan- 
ces <s not paruciilarljr instiUcted in the use and application of them to the 
purposes of life. This is a point however, to which his thoughts fliould be 
called ; therefore it is made a queition here. A consideration of the Rule 
iind of the questions, which it involves, naturallf sugg'^ts an ansver- To 
consideration, therefore, let the scholar applj himself. The to ind acquires 
strength by eie cite ; instruction ought 'aver to be plaioi but never so full as - 
to preclude a necessity that the Scholar should in some degree eierciic his 
own thoughtsi it should be given in such a Qiaoncr as toforce him into some 
le flection of his own. 

EXERCISES. 

I. What is the amount of 2601 2. Suppou yon lend a neighbor 

dollars; 765 dollars; and of S97 £'210 at one tinie, 676 at anoiher. 

dollars, when added together ? .C17 ai another, and iC9 at another. 

jtm. S9SS dtUart, What is the sum lent .' Aai.£Si'2. 



KoTE. The scholar who looks at greatness in his class, will not be dis- 
couraged by a little dilBculty which may at first occur in slating his ques. 
tion, but will apply himMrlf the niure closely to his Rule, and to thinlimg, 
that if posUble he may be able himself loansucr what another may beoblig- 
eit to have taught him by his I»stfUctor, '' 

'■■""■ c 
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SUPPLEMENT w ADDITION, Skct. I. I. 



8. Wasbinotom was born in the 
yearcf our Lord 1732: he was 67 
years old when he died ; in if^hmt 
year of our Lord did be die { 



4- There are two numbers ; the 
less number is &761 , the difference be- 
tween the numbers is 597 ; what i» 
the greatest number i 



5. Fiom the citation to die depar« 
ture of the Israelites fronn Egypt; was 
25 1 3 years; to the siege ot Troyt 
S&I years more ; to the building of > 
Solomon's Temple, 180 years ; to the 
building of Rome, 251 years ; to the 
etpulsxon of the kingsfrom Rome, 244> 
years ; to the destruction- of Carthage, 
S6'3 years; to the death of Julius 
Gassari 102 years ; to the Ghristain 
aeerai 44 years ; required the lime 
from the Cieation to the Christian as^" 
ra ? ^«x4004'jf?jrj% 



61 At the kte CeasaVi talep A, 
D, i^OO, the number of ii^abitiants itr 
the Ne^England States was as fpUows* 
viz. Ntwhampthire 185858 f Mast»» 
chuseiU 4f2%S4fSi Maine 151719;-^ 
Rho(&i'slande9\2ii Ctmnecticut 25 iOOik 
Vermont 154465 ; what was the num* 
ber of Inhabitants at that time in New* 
England I Jm^ 1 233(^1 1 M^ 



■p^ 



if 



Sxc^. 1. 2. SIMPLE SUBTRACTION. 19 

$ 2. ^imfU Subtraction. 

SIMPLE SUBTRACTION is the taking a lefs number from a greater 
of the fame denomination, so ais to fiiew the difference or remainder ; as5 
itaken from 8> there remains S, 

The greater number (8) is called the Minuend^ the less number (5) ttie Suh* 
trabend, and the difference (3) or what is left after Subtractioni the Rnmumln-. 

R,ULE. 
*' Place the lefs nnmber under the greatery units under units, tens under 
^* ten^sand so on. Draw a line below y then begin at the right h^iid,iJnd 
^ subtract each figure of the lefs number from die figure sibove it, and cifacs 
'^ the remainder directly below. When the figure in the lower libe efxceeds 
^* the firare above it, fuppofe 10 to hk added to the upper figure ; but in this 
** cafe yon muft add 1 to the under i3gure in the next column before you fub* 
^ tract it* This is called« borrowing /«%" 

PROOF. 

Add the remainder and jubtfahend together, and if the sum of them cor- 
tespond with the minuend> the work is supposed to brxigbt;- 

EXAMPLES. 

Minuend:' 8 6 5 3 The numbers being placed with the l;ifg«r 

uppermost, as the rule directs, I begin with the 

SiA^trsihiend 8 "2 7 1 unit or right hand figure in the subtrahend. 

— and say 1 frodi S there remain 2, ^hlct'l 

Rteainder 8 3 8 2 set down, and proceeding^to 'tens, or the next 

__— — _ figure, 7 ftom 5 J csfnncS, I diervfote borr6wj| 

Proof 8i 6 5 S orsiippQseten fo be added to the i^per fig* 

«re.(5) which miake 15, then I say 7 from 15 and there remain 8t Whldt £ 
set down s then proceeding to die next place, I say, 1 which I borrowed to 
9 18 8, afid 8 from 6 and there remain 8,this I^t doWn, and \it tfat n^t 
plaice I say 5 itota 8 and there remain 8, which I set down and the work is 
dttiie. 

•PiooF« r add the rettiainder to the subtrahend ; on finding the sum just 
cqusA id^ ttdnuend, and supptis^ die work to be right. 

Note. The reason of borrowing Un^ will appear ifwe consider, that, when 
two nuinbcfrs are equally increased by adding the same to both, their differ- 
ence wilt be equal. Thus the difference between 3 and 5 is 2 ; add the 
n^L^biff 10 to each of^se figures (3 and 5) they become 13 and \5y still the 
difference is 2. When we proceed as above directed, we add or suppose to 
be added, 10 to the mmuend^ and we likewise add one to the next higher place 
•f the iubtrabenJf which is juft equal in value to 10 of the lower place. 

2» From 827865821 4^65 the minuend. 
Take 1067 9 861 1^342 the subtrahend. 



Remainder. 



IMMI* 
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3. From 3 I 6 dollars, 4* From 7 6 3 5 guinesi«» 

Take 1 7 dolt vs. Ta,ke 3 7 9 3 guin^sisu 

Remainder Remainder 

Proof Proof 



•«• 



5. From 10 3367423179810 
Take 879 13^4. 5 067032 



" I n f U 



WW" 



Resnaindrr 



^n^^^i^i««Mni^^iMnaipiKfMMMa«HM^M|^ 



6 From 3 7 5 1 dollars, take 16 7 4 dollars; 
Write the less number under the greater, with units under unitSj $cc. aa 
the rule direc.ts« • 

Thus, 3 7 5 1 ?• From 2673105, the minuend ; 

16 7 4 Take 173932, the subtrahcrnd* 

Remainder qperatiob^. 

Minuend 



Subtrahend 



8. From looooooe 

Subtract 9999999 



The distance of time since any remarkaUe erent, maj befound by suH« 
tracting the date thereof from the present year. 

EX. ^ So, likewise, the disUnce of time 

. How long since the American In- from the occurrence of one thing ta 

dependence, which was declared ta that of another, may be found by sub- 

1 776 ? tracting the date of die thing firft hap- 

18 14 present time. gening, from that of the last* 

1 r 7 6 dateofih^Inl example. 

How long from the discovery of A. 



^■••^■^ 



jtm. S 8 years nnct. merica by Columbus, 1492, to the 

commencement of the? war, 1775» 
wbich gained our Independence I 

17 7 5 

14 9 2 



Jlnt^ % 8 Sfaaru 



Sect. 1. 2. SUPPLEMENT to SUBTRACTION. 3| 

Supplement to ;S»U&tT£lCttOn- 

QUESTIONS. 

1. Wial h S'm^t Satlraetion f 

2* Utio many numhen mufi tiert h givt» lo perform thai operalioa t 
3. ffowmutllbe given maii^t if placed? 
.4. WUt are they ailed f 
' B. When ihejigurt in the hvier uumier it greater than that ajiie t^per wtmAn 

from whkh it ii to ie taken, ^bal is lo he done ? 
, %. Htia doei it appear^ that in fuhtracting a left number from a grtaier, the otee^ 
fiouai borrowing of teili J«es mI t^eet tte diffiregct hetv/ten tiefi twt 

: 7> How it tnUraetien proved f 
8i fyhen, and how may Stibiraetiott ie of we J« a oMn engegtim tht /WW" 
eflife? 

EXERCISSS. 

I. Whatisthe difEerence between S.-From a piKcofcIoch Uutmeaf* 
78360 and 5iSl i ured 601 yards, there were sold S79 

ilttl. 729S9. yards ; how roany f ards should then 
rentiiin J . Asi-^\%. 



NoTit In ease of berroiving ten,'*, in a. natler of indifference, ai it repectt 
the operation, whetber we suppose 10 to be added to the upper figure, and 
from the sum subtract the lower Sgnre and set down the difference ) or, aa 
Mr. PiKS directs, first subtract the lower figure from 10, and adding the 
difierence to the fignre abovei . set down the turn of this differerce aod the 
upper figure. The latter method nay, perhaps, be thought more eatyi but 
it is conceived, that It does not lead the un'dei standing oT jouth so difiNttf 
intft the natore of the operadoa' as the foiuer. 



IPS 



TO SUBTRACTION Se ar. 1. 2. 



.8. Hiere aire two nafflbert whose 
^tffex^nce is 375, tj^e gieater auinb^ 
is $62; I demand the less ? 



4. What number is that» whicii 
taSea from Hi llea^i 96 1 

Am. 79* 



k» 1f*he capture ^ Gen* Btrli* 
ISUOYNB and hit army happened in 
the year 1777, that of Cormval- 
Ms in 1781 s how many years be* 

cumft tbcfie tycnts* Mi* 4 j^i0rti 



S. Supt^dse jrott sbodd lead a 
neighbor 2765 dollars at a certaia 
time, and ke should pay you $7S a*: 
another; bow tbiich W6Uld remaia 
doe i Aa%. 1792 doH^rf, 



7. Supposing a man te hare been 8. What number is that, to whidi 
horn in the year l745i how old was he if you add 7S9 it will become 6S50 \ 
ia 1799 i A»t. 54 ym* Am S66U 



f*>^ 



: i? 




\ % 'Wipfott a man to Wig Wa 6t lb* Itlrrg CiAthi t&e^tortyr i^s 

f^i bid in the year 1801 -, in^l^at ttdieadedi 16i<|1i»vm«i^ytosii it 

year #k4 14 bom. •iact? 
^M, in ti^ jear iTiM. 



/ 



/ 
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i 3. Simple ^ulttpUcotton. 



SIMPLE StoLTIPUCATION iMchw, baling twonumben gi««,o< 
the same deDommation.lo find- a third wjiich shall conwintitberof ih* t*« 
givm nombert as many timtt at the other caauiiit a anit 'lhui(& n)i|)ti|4i- 
«d by fi, or 5 tiiBM 8 ii, +0— The xiven nunAere (5 aodfi) ipakee <rf Ifti 
gether are ctUed Facfart. Spoken of wparately, ihe fiiitt or largMt avmlwft 
(8} or number to hfi myltiplied, it caMed the Multifilieemi ,■ the la* nuB»lw, 
(5) or ntimbei to multiply by, is called tbe Mtittfikr, mA- Uiaaaouirt (4A)fi 
the Product. 
. This operation it nothing rfse than the addition of At taxae nomter »er- 
eral timei repeated- If we marlt 8 five time* undemeatb each oth- 8 
er 2nd .idd diem, ihr snm ii 40, equal lo the product of 5 and 8 
Smoltiplied together. Bo* as this kind ot additiOD is of iie^joexA 8 
and Ktentive use, in order to ihorlcn the operation, we mark down 8 
the number only ont:e> and conceive it to be repeated as often as .8 
there »e units in the multiplier' "~ 

Before any progress can be made in tlib rule, the following Triw ** 
Kust be G<»!nmiued perfectly to n 



MULTIPLICATION TABLE. 



. [ a [ rpTj a [ 6 I 7 f fl I 9 t 10 [ H M' 



i I 4 I I 8 I 10 I 13 I U [ 16 I 18 I 20 I 33 I 2 * 
I 1 6 I 9 \^3\ 15 p8l 31 ( 24 [ 37 | 3d | 33 | 36 



I a I IS 1 16 I 20 I 24 1 SB I 32 I 36 ( 40 ) ^4 | ig 
I 10 I 1 5 j- 30 I 25 I 30 I 35 i 40 I 43 I 50 I 53 |~ft' 



6 I 12 I 18 [34 J 30 i S6 I 42 I 49. 1 54 | 60. | g6 | 72 



y j m 31 I 28 I 35 I 42 I 49 1 56 [ 6Z\ 70 \ 17 | 84 



■_ I 16 I 24 I 38 I 40 I 48 | 36 ) 64 | Va t 80 1 ""S8~t 9C 
I fiS I 27 r3r|"4ff I 5*1 fi3| 7S ( 811 90 | 99 t 108 



y I 20 I 30 I 40 I 50 I 60 I 70 i 80 ( 90_| 100 | I 10 | 120 
1 ) 22 [ 33 [ 44 I 55 I 66 ( r? | 81^ | H9 ^ 110 | 131 | 132 
r) 34 I 36 I 4» i 60 iTi"! 84 t 96 t 108 j 'SO I 133 | 14 4 



By this Table the product of any two {igBtei will be found in that square 
which is on a line, with the one and directly under the other. Tbni, 5^ the 
product of 7 and 8, wUl be found 00 a line with T and under 8 -• so f limea 
2 is 4> t S times 3 is 9, Sec. — in tkis way the table must be learned and re-' 
ttembered. 



r 
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84 SIMPLE MULTIHCATION. S£ct. I. 3» 

RULE. 

1. Place the numbers as in Subtraction, the larger number nppfermoft with 
imits under units, &c. then draw a line below. 

2. IVbentbe muU'tpGer does nol exceed 12, begin at the Hght hand of the |nul- 
tIpUcand, and maltiply each figure contained in it hf the inulttptier, setting 
down all orer even hnt^ asd carrying as in addition. 

3. ^ben the multiplier exceeds 1% multiply by each figure separately, first by 
the mmis of the maitiplier, as directed above, then by the tensf and the other 
figures in their order, remembering always to- place the firH figure pf each 
pr«xluct directly under the figure by which you multiply ; having gone 
cbroagh in this mi^ner with each figure in the multiplier, add their several 
products together^and the sum of them will be the product required. 

-1' EXAMPLE^^ 

■i ■■ ■ • ■ ' ■ 

1. Multiply £291 by 3* . The numbers being placed as seen 

' OperaHon* under the operation, fay — 3 times 1 

5 2 9 1 1iiluli:tp}icand« HS; which set down directly under 

S Multiplier. the multiplier ; then 3 times 9 is ^7 ; 

set down 7 and carry 2. Again, 3 



15 8 7 3 FroduQ^ times 2 is 6,, and 2 I carry is ^ ; set 

down 8 ; then lastly, 3 times 5 is 15, 

- which setdown, and the work is done. 

S. Multiply 3602 by It, Hie numbers being properly 

OperaikH% placed, proceed thus, IS times 2 

86 2 ;is24, set down 4? and carry 2; 12 

12 times0ishothingk,fcruc2{ carriedis 

■ ■ ■ I ■ ' »• 2, which set dowii ; then J 2 times 

4 3 2 2 4 6 is 72, set down 2 and Carry 7 ; 

lastly, 12 times 3 is i6, and 71 car- 
ried is 43| set idown the whole 
number, 
5 What is the prt>duct of 41 tS mrftiplied by 37 ? , 

Place the fai:tors thus j" ^^ ^ 7 5 MuUiplicand. 
riace tfte tactors thus, I 3 7 Multiplier. 

2 9 2 2 5 Product tr the units (7) of th^ 

muitiplier. 
12 5 2 5' Product by the teuf (3) 



15 4 4 7 5 Product or answer. 

Tn this example, as the Multiplier exceeds 12, therefore, you must multi-. 
ply by each figure separately. First, by the units (7) just in the manner of 
the odier examples. Secondly by the tens (3) in the same way excepting 
only, that the first figure of the product in the trulti plication by 3, must be 
placed under the 3, that is, under the figure by which you multiply. Lastly, 
add these two products together, and the sum of them is the answer. 

■ PROOF. 

Multiplication may be proved by Divffion, fau.t a method more cofiCise 
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«n4»s7, ofiea practjsed b; accoonunts, and which I thall recommrad, is 
eaUed 

Casting out the 9'*> 

Caiting om the 9'» from any torn or nnmber, U thecihawsiing of thai^ 
number by the figure 9, till there i( nothing left of it but a remainder, or 
usetti over evtu ninct, which remaindn' or etceti ii the thing sought. 
Ifow to cost out the 9V 

Whatever method may be adopted, this in effect is nothing cl^ tl^an di- 
viding ihe number by 9- The operation, however, would be tedious, as natur- 
ally practised by division ; hesides, a* yet we do not suppose the learner ac- 
quaioted with it< A shorter and more succes^ul way is the following 
METHOD. . ' ' ' 

Beginning at the right hand of the number, ad4.ihe figures, and when the 
sum eiceed;, 9, drop the sum and begin anew, by adding, Grft, the figures, 
which woald express It- Pass by the ^ises, ^nd when tlie sum comci out 
fiactly 9, neglect it j whacrenains after Ihe WS. additioa will be the remain- 
der tought t 

EXAMPLES. 

If it be required to call oat the 9's oat of 57639*, proceed th«s; — 5 to 7 is 
13 ; which sum ftwilvej as it nceeds 9 you must drop, and begin anew, first 
add the figure) (J2) which would express ivielve, saying 1 to 2 is S, a.- A 
(proceedingffiththeother iigures, which remainto be added) 6 is 9, being 

t This method of eatl'ms tut the 8's succeeds an a 

FRlNtlPLE. - • § MaJt tvidm ihu, t—\ !a th ftac i>j 

nn. , c e • ■ . twiii '' the cxhrtsiliM of an iaJiv'ulaal or 

lien of ten indiv'tdaali or onct ; thercfort 
taking I (oni) ill ligni^aiien in unin plati, 
from 10 (ItnJ III itgaifeation in tent place, 
ieavii 9, (6f incriaie of \ . or S lima itt 
value, in tiiii^ from the f!aee of unit* M 
liat often: 

• 4 removed from unit' i plate ij atypber, 
is 40, vibici divided ii^ leavet 4 (^ liaet 

9 M 36 ; 

X 6 remo-Did by a cypher is 60. wAjVi S- 



from the place ot units to that of* 
ttos, tabes to itself the ad<JitioQ 
of 9 times its value. The same 
from teas to hundreds, &c. 

Consequently, if any (ignre for 
instance "4 be removed from units 

filace and divided by 9, it will 
eave a remainder of 4 ; die same 
of any other \ figure, removed, 



and divided by 9, it will leave a .7" j , ' , r -' " -.^ ,« r,,^ 

ra.Y.^:«.<_ -f ■, ir J .1. » 1 vtded by 9 leOvei a remaiMer of 6 i or 600 

remainderrftfw^fiand that only, j- .,/, „ ,.,,,, _,,;;« .l, 

' ' drvtdea ty 9, llilt the remainaer ii o, loc 



Therefore, if any ft numb^ . 
be divided by 9 ) or, the figures 
which express that number, be ad- 
ded together, and the sum of 
them divided by 9, the remain- 
der will be equal. 



walader almayt iegiat the laitr figure^fO^tat- 
¥ may bt ibi place of in temovft if di- 
vided by S 

■\\ Tbui, 5Gi^ divided ly 9 the remain- 
^tr in 4 ; let the ftgvrei vihich expreii the 
number 5683 le added logtlher — 5 to 6 it 
1 1 onrf fi it 19 and S it 2'i, lebich >umber 
f22J divided by 9 leavei a remainder of*, 
tbe tame at vihen tbe number 5G83 <uiai di- 
vided iy 9. 
These properties of the figure 9 belong to none wther of the Digits, ex- 
cepting to the figure 3, and this figure (3) possesses {he:n in consequence 
•nl^cHf being an even part of 9, 
D 
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exactly niti^f neglect it and begin ajgain ; S to 9 is ttuehe 9 again drop the 
sum (twelve) and add the 6gures (12) which wouid express it, 1. to 2 is S 
and 4 is 7i which sum (7) is the reftaainder after the last addition, or th6 
thing sought, and is the remaindsr that would be left after dividing the sum 
576394 by 9'. 

To prove MuIiipUcation. 

Cast the 9's out of the MultipKcand by the foregoing method, and mark 
down the remainder ; caft the 9's out of the MuUpUer^ mark the remainder* 
then multiply the remainder firft obtained by this last remainder, and cast 
the 9*4 out oi the product ; also cast the 9's oat of the emtwer or product of 
the Multiplicand aad Multiplier, then if these two last remainders cones- 
pond, the work is supposed to be right. 

SXAMPLCS. 

Let 7 6 5 3 2 be multiplied by 65- 

Cast oat the &*$ from ? 6 5 S 2 Remainder S > Remainders multiplied 

from & 5 Remainder 2 ^ togethert 

S 3 2 6 5 1 9's from 10 Rem. 1 C Corresponding 
459iai2 < with each oth- 



C Co 

i wit 



9's out of 4 9 7 4 4 6 3 Remainder I 

Tiiere is nothing more easy than proving multiplication by this method 
as soon as the scholar shall have given it such attention, as Co make it a little 
familiar. 

Note, Should the Multiplter or Multiplieand, either or both, be lefs than 
9, they are to be taken as the remainders. 

The examples which follow are to be wrought aad proved according to 
ihe illustrations already given. 

4. Multiply 6 2 3 7 5 

By 8 4 Proof. 



5 2 3 9 5 F redact 

£. Mult. 3 7 8 4 61 

By 2 8 5J Prodwh 8893910 



■« 



mimmmmm^mmm 
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6. What i|t th^ product cS H356-nialtipUed by 648 I /liu, 9302688 



*!. What is tke product of 9S9S6 multiplied by S70i ? Ant. 817793024 



«. Multiply « * « « » 2 1^ ^ i.«rf„,, 3*4058579864 
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Contractions and Varieties in Multiplication: 

Any number which may be produced by the multiplication of turo or more 
numbers, is called tl composite 4iumhtr^ Thus 15 which arises from the multi- 
plication of 5 and 3, (S times 5 is 15) is a composite number; and these 
numbers, 5, and 3, are called component parts. Therefore, 

i. If the Muitlplter he a composite number ; multiply first by one of the 
component parts, and that produce by the other ; the last product will be 
the answer sought. 

EXAMPLES. 

1. Multiply 6 7 by 15 

OPERATION* 

% 6 7 

5 one of the component parts. 

S 3 5 

3 the other component part. 



» '* f • 



10 5 Product of 67 multiplied by 15. 
2. Multiply 367'by 48, Product, 17616. 

QPJeRATXON. 

Consider first, what two numbers mul- 
tiplied together will produce 48 ; vhat ii 
- what are the component parts of 48?— 
Answer, 6 and 8 (6 times 8 is 48) there* 
fore multiply 367 first by one of the com* 
ponei\t parts, and the product thence a« 
risipji bj^the other ; the last product wUl 
be the an^k: sought. 






S. Mult. 58S by 5«, Prod. 32648, 4. Mult. 1086 by 72. Prod. 78102. 

OPiaATtOX. OPSaATlOH. 



2. « When there are cyphers on the right hahiof either the MultlpUcand or Mut* 
^Uipller, or both, wglect those cyphers; tHeanpkce the significant figures 
*' under one another, and multiply by them only ; add them together as be- 
" fore directed, and place to the right baud as many cyphers as there are in 
•* both factors.'* 
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S9 



EtAMPiES. 



I. MaUipIy 65430 by 520O. 
opsratioji* 
6 5 4 3 

5^00 



Here in the multiplication of 65430 by 
5200, the cyphers are seen neglected, and 
regard paid only to the significant figures. 
To the product are prefixed 3 cyphers ; 
equ^l to the nninber of cyphers neglected 
in the factors* 



54O236O0d 



2. Molt 

if 



S 6 5 

7 3 » 



i. Mult. 78000 by 600. 
MM 4 ' 



Preditett2 6 6 4 5 



8. H^ien there are eyplers ietween tie tignyUant Jigurei tf the mubifBeft CBUt 
the cyphers and multiply by the significant figures only* placing the first 
figure of each product directly under the figure by vrhich you multiply* 
and adding the products together^ the sum of them will bo-, the product of 
ihe given numbcis. 

EXAMPLES. 



I. Mult« 154326 by 3007, 

OPBBATION. 

15 4 3 3 6 
3 © 7 



10 8 2 9 2 
4 6 2 9 7 8 

«64058282 



la this example, the cyphers in the mnltipB* 
er are neglected, and 154326 multiplied only by 
7 and by 3, taking care to place the figure in 
each product directly under the figure from 
which it was obtained. 



2. 
3 4 5 7 
3 2 



iftMM 



;^^-£^ 



10 4 4 14 



■ aq ■■ ■■ a^-^p^ 



^^mm 
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4897 6S50 
4 S 



19592209305500 

4. JiTikfi fi^e MiMpEer u 9» 99. or Aiijf mimi^ ^ 9*Sf smnez as many cyphers 
to the Maltiplicandy and from the. number thus produced, subtract the mul« 
tiplicandttbe remainder will be the product. 

EXAMPLES. 

tvMiilt. $547 by 999 Write down the Multiplicand, place as many 

oPERATioif. cyphers at the right hand as there are 9's in the 

6 5 4 7 multiplier for Rtmnuendf underneath write again 

6 5 4 7 the multiplicand for a Subtrahend^ subtract, and 

' ■ the remainder is the prpduct of 6547 multiplied 

6 5 4045 S by999. 



2. > / 8. 

64752 -ProA^rf, 640887 70«l>Pi'«rf«r/, 695079 

995 99J 



4. 

5 8 3 4 976} IVcdWl, 5S84tS75034 
9 9 9 95 
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JS^vifplmmt t(x mnitifilmtion. 



QUESTIONS. 

1. Vhat U Simple Multiplication f 

% How many numbers are nqwred t$ perform that epefation f 
3. CoSectivefy ortogetbert what are the given numbers catted i 
4« Separately ^ what are they called ? 

5. IVbat $$ the residt^ or number soughtf ratted ? 

6. In what order mufi the given numbers be placed for MubipEcotion ^ 
7* Hoiw do you proceed when the multipUer is less thou 12 / 

S» IFhen the mult^Ber exc eeds 1 2 iuhaS is the method of procedure # ' 

9* WhaS is a composite number f 
1(X What is to be understood by the component parts of any number f 

1 1. How do you proceed when the mulAplier U a composite number f 

12. When there are cyphers on the right hand of the multiplier, multipRcaud, either 

or bothf what is to be done f 

13. When there are cyphero between the sign^fcaut Jlgures of the multiplier^ how 

are they to be treated ? 

14. When the multiplier consists of 9\ how may tbe operation be contracted ^ 
15 How is MuhiplicaHon proved f 

16« By what method do you proceed iu casting out the 9'« from any number f 
17« How is multipRsation proved by casting out the9*s f 
18. Of what use is MubipUcation f 

EXERCISES. 

!♦ What sum of money must Note, The Scholar's business in all 

te divicled between 27 men, so questions for Arithmetical operations, is 

that each may receive 115 doU wholly with the numbers given; these 

law. /fw. 3105. are never less than two ; they may be 

more, and these numbers in one way or 
another^ are sdways to be made use of to 
find the answer. To chese, therefore, he 
'must direct his attention, and carefully 
consider what is proposed i:yr ^e 4^s^>^>^ 
to be known« 



^ SUff J^MENT TO MUI,TIPLlCATI(»!r. Sect. 1. 9. 

3. An army of 10700 men having 3. Tkere was 175 men employed 



plundered a city, took so much mon- 
key, that when it was shared among 
Chem, each man received i6 dollars ; 
what was the sum of money uken ? 

Jnt. 492S00. 



to finish a piece of work, for which 
eadi man was to receive IS dollars ^ 
what did they all receive- 

jtns. 2275. 



4. Therp is a ctitaintovm which 
contains 1 4f .jt^f^joises, ^ch |^as^ f wo 
families, and each family 6 inhabit- 
ants ; how many are the inhabitants 
ofthattowli^f ^« ll^ip* 



5« If a man ^arn 2 dollars per. 
,sc;<<l bow much will he earn in,5 y^ars, 
Uiere being 52 weeks in a year ? ' 

JnuSSOJoBf. 



6. How much wheat will 36 men 7. If iheprfce of wheat be 1 dol- 
Iihra(hia37 days, at^S ba$lI^ls^/^r• ^)arJ»fr.^fi/M and^ babels 9fwb^^ 
Jaj each m.an i jtntt ^660 iusbeb. vapue 1 barrel of ilour, what ^iil be 

the price Qf 175 barmhi^rilour i 

jtna, 700 Hollars. 



* ■* i 
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; SlISfPLE DIVISION' teacher, having two numbers ghreti of Aesame^ae^^ 
wpminatloTi, to find" hb^ mai>y times one' of the gjWen ^umbers contains tfi/?' 
•then \ Thus, it may be required to knowr hipw Qiaii3r times 21 contains.TV 
the ans^v^t t§ 5 t?mes. The ti^rger nanvher {2\\) or riiimfeet to be dividedj i^' 
caHecl the /?Ttei/%icf ,* the les^ nun^ber Vt) or ipum)>er ttf dfvic^ bj, is danecl^ 
Ae A'W/ori ani theaQsvrerpbtained, ^S) the Qao/f^^^ ' '.*' ^ 

* After tKe bperatioh, should t^ere be any thinjjl*eft of thj?'IMYi4^ttaiitS^^ 
tfatted the Remainder.^ Thts. part, howev^et", is uitiCertaSn ; sometitn*cs thetaf 
is no remainder. When rt does bappep, it will al^a,7s be less than t^e .di- 
visor, if the work be right, and the s(ifmename with the dividitfnd, 

RULE. 
K <^As$uniji? a^ mdX^ ^fS^^.^ 9^.^P ^^^ hand Qjf the dividend ^ eonta|a 
<«the d}vi;50r 'bncie or oftener^; l(»^ how lAany time$ they cpiitaia ^i^ intf 
«•> ptacej the ans,wer als the highest flfeur^, of die quotient. ' 
' *2. •« MuIt!(Sly the divisor bV Une figure ylou have found, anyplace the 
t< product under thac part of the dividend from which it was 9&t^ii\ed. 

3. •* Subtract the product from the figures above it. 

4. " Bring down the next figure of the dividend to the remainder, and di- 
«« vide the number it makes up as before." / \ * 

When )ou hat^e brought down a figure to the remainder,^ if th^e number it 
knakes up be stili less than the divisor, a cypher must be£laccd in the quo* 
tient, and another figure brought down. - " ,^ 

1. Divide 127 by 5 ''■'' 

Divisor. Dividend. ^Qik^^: t. , The> f^M* ; ill Divtlibn are to staB# 

5) 1 ^ 7 (2 5 ^]jty[,s, the dividend in the middle, the 

10 • ' divisor on the lett hand, the quotient 

; ^ , 2 7 ; ' lfSai^ti^90y)MFAi»<ft'^<l^vid«iidW > 

IProceed in this operation ifcus-^-tt being evident that the divis or (5) ,cwi« 
Bot be contained itt tht fir^ fip\u-e Y.1 )'of tl;*^di.fiiieDd,^!*feTfefare, atfume'me 
two first figures (l^) and idnquire ncfw^often 5|s c(M)tained in 12 i'findihg it 
to be 2 times, place 2 in the quotient, and multiply the divisor by it, saying 
Q times 5 is 10, and place the bum (10) directly Under 12 in the dividend. 
Subtract 10 from 12 and to the remainder (2) bring dtswn the rjext figure 
(7 ) at the right hand, making if)}lli lih»i«mainder (^ ) 27. Again enquire how 
many times 5 in 27 ; 5 times ; place 5 in the quotient, multiply the divisor 
(5) by the last quotient ^tticif 5) fia^ifig,' &i\ilti&^ S^Wtbi place the sum (25} 
ttnlfler 27, subtract gad Xh^ ^QtJf i? Ai?«' HeAt^ it ^g^e^pi tHaj^^^'^:c,Qn|ain8 
^,25 rimes, with' a remaincfer of 2, which was Jefc^ ^fcer tJbe'last subtraction. 
This Rule, perhaps at first wiU appear ki^rici^t^ tp the young Student, aU 
though it is Attended with no difficultyi His liability to errors will chiefly 
2S%se hova th^ diversity of p^ocee4ings. To assist bjs fec^l^ftipiu Iet.hiix| 
#>tice th'4t " jr f. Find hov« SanytiJoniis, &<:• 

V J ?. Multiply.. .,, ^ f^ , • ,. 
Tfae ucps of Division areTolirT 3, Si^^ ; ' /^i .Vv- v 

t. iv Stln^dol9ti% ^' 

S 
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It is sometimes practised to make a point (.) under the figures in the 
Dividend, as they are brought down, in order to prevent mistakes. 

When the divisor is a krge number, it cannot always certainly be known 
how many times it may be taken in the figures which are assumed on the left 
haiKl of the dividend till after the first steps in division are gone over> but 
the learner mast try so many times as his judgment maj best dictate, and. 
after he has inultiplied* if the product be greater thun the number assumed, 
or that number in which the divisor is taken, then it may always be known 
that the quotient figure is too large, if after he has multiplied and subtracted, 
the remainder be greater than the divisor, then the quotient figure is not large 
enough, he must then suppose a greater number of times, and proceed a* 
gain* This at first may occasion some perplexity, bat the attentive learner 
after spme practice, will generally hit on the right number. 

2/ Let it be required to divide 7012 by 53. ' 

0FEB4TIPN. , ' 

JDivhon Dividends Quotieni. In this operation it is left for, the Scholar 

i^) 7 I 2'ii S 4s to trace the steps of procedure without hav.. 

5 2 . ingtliem particularly pointed out to him by 

— ^ wordst 
18 1 
15 6 



252 
2 08 

4 4s Remaiiidgf* 



• . ' : - / « . 



'. • 3 



> 

Division may be proved by multtplicatioii. 

RULR 

^^ ••Multiply the Divisor and Quotient together, and add the remainder, if 
^ there be any, 'to^tbe i^odutfC ; if the work be rieht, the iostk will be equal 
•* to the dividend." ^ 

Tah the hist example. , . 

The Qustieat wa» 1 S ^7 m-u'^i .%. ^ t 
Diviwr 5 I j Moluply them together. / 






,2 6.8 
6 7 

, 4 4s Kemaindor added. 



» « 



% ' 



,7012 Equal to the Dividend. 

Another and mote expeditious wajr of proving Division U 

. » . . ..■■.. ' . . ' •' 

By Casifng out tbe 9^s. 



<.. . 



Cast out the SV from the Divisor and the Qtiotleiit, multiply the rcsulit 
and to thef prbdact, add the remfunder if any after d«f ision ; from the sum of 
these cast out the 9^8, also cast out the9's ftomxhe DivideQd> and if the 
iH^oJast results agrte,^i^'yioTk is righu 
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S. Diride 17S54 hf^S. 

OPERATION. PROOF. 

JDiwar. Dividend. Quotient. 9*x ont of (Dhts.) 86 Pern 5 ) Multiplied to» 

86)1 7 » 54(2 1 (Qw'O 20i ^^^ 3 5 gether, 

1 7 2 • . ~ 

15 

15 4 Remainder 68 added. 
8 e 

9'f out of 83 Rem 2> Af^ceing 



6 8 Rm. 9*s out of (Dlwd.) 17354 Rem 

4. Divide 153598 by dO. fg^^i/o/, 5296. Rem. 14. 

OPERATION. 

S 9) 153598 ( 






5. Divide SO 114 by 63. Qu9tk»t, 4,79, 



8« SIMPLE DIVISION. Se c x. I^ «: 

6. DWde 9y4932 by 365, QtoffiftUt^tTl. RemOabr^ir^ . . 



7. Divide 3228242 dofiais equally among 563 men; how many dollars 
most each man receive i jins. 5734. 

From A view of the qoeftion, it is 
evident, that the dollars muft be 
divided into as many parts as there 
are men to i«ceive them ; conse- 
quently, the number of dollars muft 
^ be made tYie divi4erui^ and the num- 

ber of men the divisor j the quo- 
tient *ill then fhew how many dol-v 
lars each man must receive. 



^ 



Sxt T, I. «t. S JM«-E jW^^ION; • 8 ? 

g.Hov«»iQBgr4imes4<iei;; 109060261 5 centamSSli; l ^tm Z^OH^imcu 



: J 



Contracnons and f^arieties in Division. 

I. IFhfn the divisor does ndt exceed If.ltife trpefatioti may be p e iTor tRed with- 
out setting down anj figures excepting tbe quotient, by carrying the compu* 
tation in the mind. The units which would remain after subtracting the 
product oi the quotient figure and the divisor from the figures afTumed of 
the dividend, must be accounted so many Urit and be supposed to stand at 
the left hand of the next figure in the dividend, then consider again how of. 
ten the divisor may be had in the sum of them. Proceed in this vay till all 
the figures in the dividend have been divided. This is caWc fSiorf Divuicn. 

EXAMPLES. 
1. Divide 7S2 by 3 

OPERATION. 

3)73 2(24;^ Here I fcay, how often 3 in 7, knowing 

~ it to be 2 times, J place 2 in the quotient, 
then considering that the quotient figure 
(2) and the divisor (3) multiplied togeth- 
would be 6, and that this product (6) 
subtracted from 7 in the dividend, would leave 1, I then consider this re- 
ttiainder (1) as standing at the left *htind of the next figur=e *(3) of the divi- 
dend, which together make 1 3, 1 now say how matry times S in 1 2 — 4 timei^ 
therefore I place 4 in th^* quotient, which muUipHed 'ittto the divisor ($) 
would be 12, and 12 subtracted from 1 3 'wduld leave I, which considered as 
standing at the left hand of the next or last figure (2) of*the dividend, would 
snake' 12 ';. again, how many times 3 in 12-^4 times,—! then place 4 in the 
quotient* which maitiplie<l into 'the divisor (3) is 1 2, ihis product \12) I coiv> 
sider as subtracted from 1 2, t find there will be no remainder, and the work 
is docie. J^oU, Thf quotient may stand as it is seen in ihe.example, or it 
m^y'be placed under the dividend thus, 

8)732 

2 4 * . . • 



/ 



SB 
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S. DiTide sr426 by 7 

OPERATION. 

7)3 r 4 2 6 



^ 



5 3 4 6 Rem. 4. 



Quetienif 
3.Dmde 13363 by 5, J2<^/. 2472 /{lifli. ^. 



Here I say how often 7 im 37 ? 5 
tiroes and 2 remain; then how often 
7 in 24 ? 3 times and S remain, how 
often 7 in 32 ? 4 times and 4 remain* 
lastly, how often 7 m 46 ? 6 tiines 
4 remain. 



4. Difide 602571 by »• ig««l. 74!$2l, ^trm, S* 



II. IFien there are eyfiers Ml tie right hand of the DlvUor^ cut them off* also 

cut off on e^al number of figures from the right hand of the dividend ain4 

place these figures at the right band of the remainder. 

GXAMPL£S. 



1- Divide 4203946 by 5700j 

OPEBATIOK. 

$7 I 00) 62039 I 46(108S 
57... 




Here are two cyphers on the rigfct 
band of the divisor which I cut off, 
also I cut off two figures (46) from 
the dividend and to the right baad 
of the remainder after the last diyi- 
ston (23) I place the figures cut off 
from the dividend (46) which make 
the whole remainder 2346. 



S346 



SicT. lA. SIMPLE DIVISION. 

% Divide S794S3br 6S0O Qm. 38. Am. 3433t 



3. Divide sr645O3r3lWrS3oa0. QftH.SiSOr, Sm.3t7iU 



g. Whmiht Jivitir ii lOttOOi ldO0,»' I, itinth any numttr tf ij^itrt araux* 
fit cut off as naiiy figures od tlw right haad cf die dividend u there, are 
cyphers in the divisor; the &{Uiei vhtch rttuain of the dividend compofe tb0 
ptalitnt I those eut off, the rtmaiaJer. 

BX4MPLES. 



OPIRATIOM. 

1 I 0) 1 £ 7 I 6 



S. Divide 39 1 7 br 100. 

'OFKRATIDN. 
Quia- Rao, 

1 ) 0)3 3 I 1 7 



Here We have oiW cypher in the Jivt- 
■OTi thetefore cut off one fi^re fC) 
from the dividend ; what renuins, ( 157) 
is the qaatieat, and the figore c«t off (6) 
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Supplement to 



'A. f ^ »> 




QUESTIONS. 

1 . Wicd is Simple Divison P 

2* How many numhert rituri thert ie given to perform the opiraiioH ? 

3. What are thegiveh numbers called f 

4. HotD are they to stand for Division f 

5. Hont} mahy steps are there in division ? 

6 What is ^he first ? the second? the third? thefoisrih f 

7. Whcaifrthe^sttltiH^ansniferta^kd^ ~ "" 

8* Is there aHy wier^ or uncertian jpart pert4iiAig to £iii>ision ? i^hdt ii U 

called ? 
9. Of what name or lini is the remamder ? 

10. What is siart Division ? 

] 1 . IVh^ there are cyphers at the right hand of the Divisor ^ kohat is to he done f 

12. What do you do with figures cist off from the Dividend when there esre cj>' 

phers cut fff from the Divisor f 

13. When the Divisor is 10, 100, or i iuith any mtmher if cyphers annexed^ 

how may Hhe operation be contracted ? 

14. I/ow many ways may Division be proved ? 

15. I/ow is Dhision proved by Mukiplication^ 

16 How may Division be proved by casting out the 9V. 
17. 6/ WJfat use is Division ? 

K Supposean Estate of 3658^ d<*^ 2.' Af{ arftiy ©F 15000 meftll«Viiig» 

lar« to be divided am<oi7g.l,^soR«rli»^ j^uttdifred acity, and took 28^5000 

nttcb would each one receive ? deUard 3 wbat^ was eackfiMin*'S«hare< 

^ns* 2814? dollars^ . - - - \ ^w, 175 dollar i 
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S. A certain number of men were 

concerned in tb4 payment 18950 dol- 
lars, ^.nd each man paid 25 dollarsi 
what was the number of mes ; 



4, If 7412 eggs be packed in S4 
caiksi how many i^ a caik f 

Am. 21^^ 



5. A farm of 375 acres is let for 
1125 dollars ; how much does it pay 
per acre t ' Jnt, S Mlaru 



d. A field of 27 acres produces 
675 buihels of whett; bow much is 
that per acre \ Ant^ 25 Utjhdu 



7. Sttppafibg a ftian^ft ibeiAu^ta 
be 9555 doBats a year ; how much 
ir» that per dayi there being 365 days 
in a year t Jut. 7 doUtnn. 



8. What ntitnbef muA I multiply 
by 13> that the product may be 871 ^ 

/int. 67. 



4a eOMPCWWD ADDITION. Sx«;t.I.5. 
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COMPOUND ADDITION is the adding of nombers which confiftaf 
articles of difiFerent value, as pounds, (hillings, pence, and farthings, called 
ajcrent Jenominationt ; the operations ate to be regulated by the value of 
the articles which must be learned from the Tables. 

RULES FOR COMPOUNP ADDITION. 

1. Place the numbers so that those of the same dawmination mzj staad 

directly under each other. 

2, Add the first column or denomination together, and carry for that num^ 
ber which it ukes for die same denomination to make I of the next higher* 
proceed in this manner with all the columns, till you come to,thela$t, whick 
SBUst be added, as in Simple Addition. 

1. OF MONEY, 

TABLE. 

1 9 Pence i make one < Shilling, . /. 

2i> Shillings J i Pound, £. 

EXAMPLES. 

1. What is the sum of £6\ 17/, 5i— — ^IS S*. W, and et 

£5 16 1. 11/. when added together? 



OPERATION. 
£, X. J» 

61 A7 5 I Those numbers of the same denominatioa 
15 S' 8 I placed under each other, as the rule directs. 
5 



OrSRATlON. 

X. J. 1 

I .17 5 I 1 
5 a 8 { plai 
5 16 11 J 



80 18 

T begin with the right hand column or that of pence, and having added i^ 
find the sum of the numbers therein contained to be 24* ; now as 12 of this 
doMthinattbH make* one of the tiext higher., or; in other wor^.l2.petlce 
Ihake one tUlKng, therefore in tliis, or in the colu&r^n of j>ence i must carrf 
for IS^ I now enquire how often 12 is <;pntsilned ia 24* tivs sum of the first 
column or that of pence ^ knowing it to b^ 2 times oik} nothing over, J sec 
down und^ the column cf pence, and carry 2 to that of shillings, to be 
added into the second 'column, saying 2 I carry to 6 is 8, and S is 1 J , and 7 
is 18, and 10 to 18 is 28, and 10 again is 38 (for so each figure ir ten's place 
znust be reckoned, 1 in that p^ace being equal in value to iO units.) Now 
as 20 shillings make one pound t therefore, in the column of shilling*^, I car- 
ify for 20 ; 1 then enquire how often 2o in 38 ? once, and 18 remains ^ there* 
fore, I set down directly under the column of shillings 18, what 38 contains 
more than 20, and for the even 20 carry I to pounds or the hst column, 
which is to be added after the manner of Simple Addition. 

Note. The method of proof for Compound Addition h the same as that 
of Simple Additi on. 



^ SiCT.hSi 



COMPOUNI> AfiJJlTiQN. 



M 



4:. SappoTiogKimm goma-jaamtj, and on the 1ft iaj, . 

1802. M«yjl*>P^*>focaiiiBn«r, ■- - - —^ 
ioTDMs.SoihhhorCe 
■for fling. I . - — ... . - 
IS, • • for fupperand lodging 

- for hone keeping . . . 
. for bitten- - . , 

- for breakfast • 
• To the barber for drefling 

- for dioner aguo and rcfreSiinent 

What were the gentleman's expences i 

5, Suppose I am indebted 
To A. Thirty-twDipounds fourteen ihilKngi and Un pence. 
— JS. Forty one .pouodi^lk shillings and ei^ht pet)£e» 
— — C. Seventf-Gve poundi eight shilliogs. 
•^■^ D. Three poonds and i^ine peace. ' 

How aacb is the debt? ^ai. 



6. A man purchases cattle; one ro^^ of oxen for ,£ 14 11,6} fonr eows, 
for j?18 ro 7 ; and other stock to the amouat of iCSl 5 ;"Ahat was ttis'a* 
noimt of the ca^e purchased i Ant. £i^ 16 1 
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COMPOUND ADDITION. 



Sect. t. 5* 



2. OF TROY WEIGHT. 
B J Tro J Weight are weighed gold, filver, jewels, electuaries and liqi^ors. 

TABLE. 

'% Penny weight, tnarltJfwt. 
make one > Ounce* oz. 

^ J round ih. 

EXAMPLES. 



U grains grs. 
M Penny weights 
1 2 Ounces 



? 



o 
s 



im 



S 



{ 



1 
9 


s 



1. 



1 3 


6 



grr 
4* 

1 6 
5 
2 



Because 24 grains make a penny 
weight, you carry pne^to the penny 
weight column for every 24 in the 
sum of the column of grains ; becaufe 
20 pennyweights make ene ounce, 
you carry for 20 in penny weights, 
and because 12 ounces make one 
pound, you carry for J 2 4n 4he oun- 
ces. This is caHed carrying accord-- 
ing to the vaUie of the higher place« 



«. 


e*. 


1 5 1 


7 


6 


S 


S8 







s 



1 



1 9 
6 

I 4f 
7 



a. 



s: 



«s. 


p^»i. 


. P9^ 


,7 


1 4 


? s 


2 





6 


1 1 


1 3 


5 


1 


1 2 


7 



Abr*. The fineness of gold is tried by fire, and is reckoned ill carats, by 
which is understood the 24th part of any quantity ; if it lose nothing in the 
trial, it is said to be 24 carats fine ; if it lose 2 carats, it is then^22 carats fine, 
which is the standard for gol^. 

Silver which abides the fire without loss is said to be 12 ounces fine. The 
Standard for silver coin is 11 oz. 2 pwts of fine, silver, and 18 pwts. of cop- 
per melted together. 



-1 



Sect. 1. 5. COMPOUND ADDITION. 

S. OF AVOIRDUPOIS WEIGHT. 

S7 Avoirdnpris weight are veielied all ifaiagt of a coaise and drcfl** na* 
tore^ Bstea,fugar.bTeaa, £ouT, taUaw, hay, Icaiber, and all kinds of loeuli, 
except gold and filrer. 

TABLE. 

16 Dram Jr. "j fOunce, morltd ok- 

16 OuncM I Pound, lb. 

S8 Pound* }>malce one<( Quarter of abnndmlweight^- 

4 Quanen | | 1 00 weight, or ILS pounds, cux. 

SO Hundred weightj 1.1' on, T. 

^ EXAMPLES. 

1. 



r. 


cw/. 


T- 


». 


M. 


dr. 


1 8 « 


3 


2 


2 5 


1 1 


8 


4 


1 7 





2 3 


7 


6 


9 


8 


3 


7 


2 


5 


s 


3 


1 


I 6 


5 


I J 







r 


rtwf. 


jr. 


». 


ms. 


ir. 


8 1 


3 


2 


2 5 


1 1 


. 8 


7 


1 9 


3 


1 i 


5 


<> 


8 6 


2 





& 





I 5 


3 


7 


1 





fi 


4 







NoTK, « 17STroyIOunc« are precifcly f qital irflM AvoiuTurois C«rcM. 
■lid 175 Troy pounds are fqnal to 144 AT»drd«f8i6. 1 lb. Troj^5760 
jrwBs, and I lb. Avoirdupoii^iTOOO grains." 
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COMPOUNI> ADIMTION. 

♦ OF. TIME, / 



Sect, l.V 



TABLE. 



60 Secondi 
60 Minutes 
24« Hours 
7 D*ys 
4 Weeks 



Smake on 
I 



13 McmOiSyl^&Ii&.J 

' EXAMPLES. 

X. 



f Minute, - marhd «• 
I Hour, i. 

J Bay. ^• 

^ Week, - w. 

I Month, nw. 

L»JuUan Year T. 





r. 


irio« 


w. 


</. 


jj. 


ffl. 


f> 




1 6 


1 


3 


6 


2 3 


5 7 


4 3 




2 8 


7 


S 


5 


1 6 


2 8. 


3 2 




3 9 


6 


1 


3 


1 7 


3 8 


I I 




8 7 


» 

4 





,1 


1 4 , 

— : , r^i- 

■ / 


1 5 


1 7 








« 














'/ 







r. 



fno. 



«f. 



2. 



*. 



m, 



8 9 


1 1 


3 


6 


2 2 


4 5 


3 6 


3 6 


1 


2 


5 


6 


5 5 


4 4 


8 7. 


o 


1 





1 L 


2 2 


3 3 


3 6 


4 


3 


3 


5 


8 


7 



-»¥■ 



rT" 



fij ■•■ 



T 



• I 



.•* 



V 



* 



« Thenumberofdays meadi Calender moath may be remembered.l^.tbp 
following verse : 

.. . Thiriy dayj halh Septemler^ yfpn/i Junc» and Novimieri 
February^ twenty eight alone ; all the rest have thirty^Me* 
* "The civil Solar year, of S65 days being short of the true by 5h. 48nT. 
57s. occasioned the beginnlnfi; of the ye^r to run forward thro' the season 
nearly one day in four years ; on this account Julius Csesar ordained that 
one day should be added to Februr;'-y every fourth year, by causing the 24th 
day to be reckpned twice : and because this 24;h day was the sixth (seitillis) 
before the kalends of March, there were, in this year, (wo cf^esesextiles, 
which gave the name of Bissextfte to this yeaPy which being thus correctedf 
was, from thence called the Julian year," 



/: 



*h» . 



P^i*!'-»*: 



3JSCT.I.5. CONBPOUND 



« ' 



4S 



60 S«eonds 
60 Minutes 
30 Degrees 
12Srgiis,«r 360De<. 
grees 



&. OF MOTIQN. 

Ptiaie Mifiote, mu*ied y ^ 
make o&e <<^ Sign, 



f 



3 5 

1 r 

6 
1 



/F 



1 r 

4 9 

3 5 

I 7 



^-, . EXAMPLES, 



f The f hole great circle 

lofih - 



of the Zodiap. 



1 8 
5 6 

I 6 



/ 

9 
1 
8 
1 



8 

2 6 

) 8 
9 



3. 



5 5 

4 4 

3 6 

3 3 



// 



4 4 

5 5 

1 3 

2 2 



<i i i 



»wi** 



& OFCLOTH MEASURE, 
TABLE. 



2 Inches, one fifth ra. 

4 Nails, or 9 inches 

d^ Quarters of a yard, or 86 inches 

3 Quarters jfa yard, or 27 inches 

5 Quarter^ of a yard, or 45 inches 
^ ' Qwarips-©f a yard, m JS 4 inches 

4 Quarfters, 1 inch and I fifth* or 
37 inches and one fifth 

3 Q^^rters-and two xht^rds 



Nail, marled fta* 
Quarter of a yard, jr. 



Yard, 

Ell Flemish 
y make one <^: £11 English 

Ell French 



1. 

i 


3 



EXAMPLES, 



Ell Scotch 
Spaniih Van 



A. 

3 

I 

2 



E- E% 

1 9 
& 6 

7 
1 8 



% 



qr. 
3 
1 
2 
2 



# 



yd, 

E. FL 
E. £. 
E.Fr. 

E^Sc. 



2 

a 




48 



COMPOUND ADDITION. 



Sk ct. L 5*< 



7. OF LONG MEASURE. 

By Long measure are m^sured distanceii or anj thing wbere lei^th b 
considered Witbout regard to breadth. 



3 Barkf corasjiir. "^ 
13 laches 

S Feet 
5\i Yards or 16Xfeet 
40 Poles 

8 Furlongs 



> make one 



' I 



69 J; Sutttte miles nearly 

» 

S6Q Degrees. 



168 
124 

79 
4 



5 7 

53 
36 

7 



I 
I 

J 



f Itkhf fndrted 

Foot, 
Yard, 

Rood, Perchf orPole, 
Furlong, 
Mile« ^ 

{Degree of a 
great Circle, 



fur^ 
7 
6 
1 
3 



EXAMPLES. 

fol' 
26 
1 8 

7 





( A ereat Circle 



eke £arth« 



ft- 
15 

p 

7 
9 
3 



m. 
1 1 

6 
10 

2 



in. 

fti. 
3d. 

M 

fwr. 
mile' 



ig. 



Bar, 
2 
1 

I 



2, 



Dcg. 


rti. 


fur. 


poU 


A 


Ifil 


13 


5 6 


6 


1 3 


8 - 


i 


4 9 


1 8 


I 


2 T 


1 6 


3 


2 6 7 


1 2 


3 : 


1 6 


9 





2 .9 


8 





5 


3 


1 



riita 



i*— ■■ 



M* 



•V 



■H 



t 

s 



Sect. I. 5. 



COMPOUND ADDITION. 
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8. OF LAND OR SQUARE MEASURE^^ 
By Square Masure are measured all things that have length and breadth. 

TABLli. 



144 Inches 
9 Feet 
SO^ yards, or } 
572 i Feet J 
40 Poles, 
4 Roods 160 rods 
or 4840 yards 
640 4cres 


r Square Foot, 
Yard, 

Imakeone^ " ^"''*' 
\ Rood, 

> ' — — Acre, 

J j_ Mile. 




, 


EXAMPLES. 


• 




^criit. -riioik 

3 7 6 3 


3 fi 


9 3 


1 2 I 


5 6 8 t 


2 7 


5 8 


7 6 


2 4 7 2 




3 5 


6 1 


24 



•iBi^iMBribarta 



9. OF SOiLTD MEASURE. 
By SoHd Measure are meai^^d aU things that have length, breadth, aad 
^ickaess« 



TABLE, 



1728 iBclres 
27 Feet 
40 Feet of round timber or 

50 feet of hewn timber J" 

i28 Solid feet i.e. 8 in length ? 

4 in breadth, &; 4 in height 3 



,1 



r Foot. 

I Yard, 
•make one<! Ton or load. 



Cord of wood. 



m. 



5 
9 
6 

7 



Jft- 
3 7 

26 

1 7 

S 3 



E,XAMPL£S. 



1. 

h. 

2 2 9 

1 2 .7 

5 4 



Cord% 

3 9 
3 

1 8 

2 9 



.2. 



118 
5 6 

7 2 

8 6 



in. 

102 1 

43 7 
6 5 9 
1 24 



■""iW«»"»J«*>« 



, j 9 t > y 



.^•^^.amt^'^^mmmmtm^-^mi^m 



.' ri :vi 



i^ifa 



« » »* y' 



'l'1»i m i ' 



/ 



MPLillMil nil* MUM 
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Sect. I. S» 



10. OF WINE MEASURE. 

Bf Wine Measnre are meaiiured Ram, Brandy^ Peiry, Cider, IvEead, Vi»> 
egaraodOU. 





TABLE. 






, 2 Pints ///, 


f Quart, 


nuurled 


5^- 


4 Quarts- * 


- Gallon 




gaU 


10 Gallons 


Anchor of Braad^fi 


me. 


18 Gallons 


1 Runlet, 
>inake one< Half a . 


' 


run. 


SH Gallons ^ 


Hlogsheadi 


{bhd. 


42 Gallons 




Tierce, 




tier^ 


<fS Gallons 




Hogshead, 


bhd. 


2 Hogsheads 




Pipe or 


Butt» 


P.Qr». 


2 Pipes J 




^Tua. 


/ 


V 




EXAMPLES. 

1 






Hid. 


1. 

gal, qtr. 


pir. 




3 9 


5 2 3 


1 




1 6 


2 7 1 







3 5 


12 


1 




2 9 


3 8 2 


o 












-- 













1'. 


• 




T. 


£2/£ 


gat. 


^* 


ftr. 


8 6 


2 


5 8 


3 


1 


3 5 


1 


3 6 


1 





1 7 





2 9 


2 


1 


2 3 


2 


1 2 


1 







_ — 






\ 



N. S. A Pint wine measurs^ is^ 28^^ cabtc inches* 
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11. OF ALE OR BEER MEASURE. 










TABLE. 




; 


S Pints 




- 




'^ Quart, tnarked 


qtt. 


4 Quarts 






I 


Galloni 


• 


gah 


8 Gallons* 








Firkin of Ale in 


London, A €r. 


8i Gallons 








Firkin of Ale or 


Beer 




9 Gallons 








Firkie of Beer in London B^r, 


S Firkins 




1 


>make one< 


Kilderkin, 




kilL 


2 Kilderkins 








Barrel, 




bar* 


1 \ Barrels or 


54 gallons 






Hogshead of Beer» 


hbd. 


2 Barrels 








Puncheon^ 




pun* 


S fiarrelS|0r 


2 hqgsheac 


k- 




^ Butt, 




butU 






EXAMPLRS. 








U 


2. 






UJ. 


gal" 


qtt. Bfr. gal. 


qtt. 




327 


48 


2 2S 6 


'2 




S8 


50 


3 45 2 


3 




1 73 


24 


1 98 7 


1 


r' 


27 


16 
T 


36 8 








I 



t 



/ 



nTB. a Pinh Be^r measurCi is 35 J cubic inAies. L 



6. OF DRY MEASU]?.E. 

By Dry Measure are measured all Drygoods, such as Corni Wheati Seadf 
Fruit, R#ots, Salu, Coal, &c. 



3 Fmts 
S Quaru 
8 Pottks 

2 Gallons 

4 Pecks 

3 Buihels 

3 Strikes 
2 Cooms 

4 Quarters 
4| Quarters 

5 Quarters 
2Wfty$ 



TABLE. 

r Quart, 
Fbttle 
Gallon 
Peck 
Bushel, 
make one<^ Strike, 
j Coom, 
Quarter 



maried 



poU 

gtd. 

pk. 

huhm 

9tr. 

CO* 



Chaldron, 
Chaldron in Londop, 

Wey, «ie3 ^ 

V.LasXt ^**- 



mr^ 



S2 




COIftPOUND ADDITION. 


Sj 


EST. 


I. 5. 








EXAMPLES, 














1. 






2. 






lun. 


pi. 


^J« pH* 




€J^. 


But* 


/i. 


qit^ 


2 r 


2 


6 1 




3 7 


1 6 


2 


5 


I 8 


a 


7 




2 6 


2 8 


3 


r 


2 





1 1 


• 


1 8 


1 2 


1 


»• 


1 9 


1 


3 




1 7 


2 5 


•> 


s 








• 











N E. hgalloitp Dry Meafore^ contains 268| cuVic inches. 



7A^ JolhuDtng are denominatitms of thmgs counted by the TaWcv 

12 Particular things make 1 Do^en, 

12 Dozen .... 1 Gross, 

12 Gross or 144 doz. - great Grocs 

ALSO 

20 Particular things make \ Score* 

Iknotninatiom of measures not included in the Tables:. 

6 Points make 1 Line, 
12 Lines — . Inch, 

4 Inches -«- Hand, 

5 Hands Foot. 

66 Feet^or4 Pbles, a Gunter's Chain^ 
3 Mties Leagne« 

A Hand is used to measure Horses, A Fathom to measure depths. 
A League, in reckoning distances at Sea. 
V. B. A Quintal of Fifii weighs 1 Cwt> Avoirdupois. 



SiCT, I.S. COMfOUND SUBTRACTION. U 

§ 6. Comiiounii Su&tcactton. 

Compound Subtraction teachei to find tlie diSerence bstween an; tv» 
sums of diverse denominations. 

MULB FOM coMPODKD sunrBAcvion. 

" Place thcfe nnmben under each oiher, which are of the same denomia* 
*' ationt the less beit;g below the greater ; begin viih the leatt dEnnminaiion 
*' and if it exceed ihe figure over it, borrow as many units as make one of 
** the neit greater ; subtract it thetefrom ,■ and to the difference add the up- 
* per figure, remembering always to add nt to the neit superior denomiua- 
•* lion for that which you borrowed. 

Fkdo>. la the same manner as Simple Subtraction. 

1. OF MONEY. 

I. SupposiBg aman lohavelencclSS 10s. 7d. andtohaTereceired agau 
of his.iBoiiey, i93 Iss.Jjow roushrenaiiu duef 

OreKATION. 

1. 2. 

£. t. d. y. a. 

Lent 1 8 5 10 7 From S I 

Reeaived 9 3 IS Take « 5 15 



Dne 9 1 15 



Fiouf 1 8 5 10 



Lent 6 S 7 1 Y 8 The snm of the ttvtnl 

payments matt Bat be ad- 



KecelT-} 7 8 4 

edat S- 1 9 15 

sundry j 1 S 9 6 

Hims. ■' <t 9 R I I 



Received 

in alt 



ded together) and the a 
mount subtracted from the 
sum lent. 



4S 



COMPOUND SUBTRACTION. Ssct. I. «. 



4. A certain man sold a lot of land for £7SS 11 6 i he received atone 
time ^6 1 5 t at another time, £155 IS 11 how much is there yet due ? 

Jnt. £4,YS 12 7. 



9. or TROY WEIGHT. 



lb 

Fiom 7 6 
Take 3 


0£. pwt* 

8 1 6 

9 17 


1 3 

6 


7 
2 


2. 

ws. 
3 
8 


9 


Kemains 












Proof 













S. OF AVOIRDUPOIS WEIGHT. 



I. 



«. 


•2. 


dr. 


9 


1 5 


5 


5 


6 


7 





3. 








r- 


rw/* qr* 


M. 


6%n 


^. 


6 


1 1 1 


1 4 


7 


3 


1 


5 1 


1 6 


9 


8 



'» ■ ' I I 



r. 

8 9 
1 6 



»9f 

6 

9 



f . OF TIME. 



3 
1 



1. 
d. 
6 

3 



3 
1 8 



Ml. 

4 4 

5 9 



5 5 

5 7 



^Maa«H 
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5. OP MOTION. 





1. 






2. 




• 


/ 


n 




• 


r 


i 6 


2 7 


3 S 


6 


8 


5 I 


8 


5 4i 


3 3 


3 


9 


5 7 



«■ 



-MMM»-MMM*aMMaM«iM«MaM««MMMMM« MMMWH^aMi M«MM»|rtiMMMM«r 



e. OF CLOTH MEASURE. 





1. 






2. 




rds. 


qr. 


n« 


is. Jq* 


qr. 


ir< 


2 7 


1 


2 


2 6 ' 


2 


1 


1 6 


1 


3 


1 r 


3 


2 



l> I ■■■ • 



7. OF LONG MEASURE. 
1 

Deg. ml, fur% p. yds, ft* in» Imr* 

5 6 13 5 26 2 i 8 1 

17 15 2 271 2 9 2 



8. OF LAND OR SQUARE MEASURE. 
1. 2 

A* M, foi. poh ft. m. . 

17 1 1 T 18 16 11 

16 \ 16 10 201 I 30 



i^mmmmmm^m- mmmmmmmmmmm j^ 



^F' HP'v- ■■ - •^■' 
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3W. 

4 5 

1 9 



COMPOUND SUBTRACTION. 

9. OF SOLID MEASURE. 



Sect. L 6!. 



I. 

% 9 18 6 

9 4 1 S 3 f 



2. 



Cords. 
C 8 
6 



2 3 8 1^ 
12 7 15 2 9 



m^^m I i w »i | i 



■iMM»MMHI#i 



■iA«i4r>i««M 



6 $ 
2 7 



10. OF WINE MEASURE. 

!• * 2i 

j^o/. ^//. Iihd» Tun. 

3 1 2 7 5 1 

3 3 3 2 4 1 



1 6 
4 3 



aM«Mai«ii«BMMfcl 



* ■ Iti 



"•-F 



« 9 
3 7 



11. OT ALE AKD BEER MEASURE: 



i. 



1 9 

2 5 



3 



« 3 

2 9 



2. 

1 
1 



1 6 
1 



\^. OlP 1>RY MEASURE, 





u 




•v. 


2. 




J9u. 


/Ik. 


y^«. 


9 


bu. 


pk. 


6 1 


1 


2 


1 7 I 


1 8 


1 


5 


1 


4 


7 6 


^ 2 


2 



»•*■«■ 



■«* 



SCHOLAR'S ARITHMETIC. 

OBSERVATIONS. 

X HE Scholarhas now surveyed the ^wum/'OiorA of Arith- 
, aeiic. It has before been intimated that the only way in which 
numbers caii be ftffeCted is by the operations of AadUion, Sabtt-ae- 
^tion, -Mtihipikatidn aiid Dmsion. These rules have now beea 
taught hini,_ancl the exercises in a Supplement to each, suggest 
their use and application to the purposes ,and concerns of life. 
Further, the tting needful, ami that which^'dlstingUishes the A- 
rithmctician, is to know how to proceed by application oi these 
four rules to the soludon of any arithmetical question. To af- 
ford the scholar this knowledge Is the object of all succeeding 
rules. 

SECTION II. 

IkuUi e'ssentialty necessity for every person to Jit and qualify 

ibem Jor. the ibe transaction of business. I 

Thes'b are nidc : eeductiok, FnA^TioNS,' tEDSBAt monrt, imtxreiT) 
eoMPOVND hultipLicati'in, cohpound division, single kuLe ov 
THKe.B, doublB rule oBTHaEXtatid practice. 

A thorough knowledge of these rules is lufficient for every ordinary ot- 
currfnce la life. Siort of this a person in anf kind of business, will be lia, 
Mc to repeated embarrassments. Itis the extreme asrfulness of these rule* 
Vhich commends them to the acteatfan of every Scholar. 

• Ff>dcrio}i»aretahinapl>crtnofurtherlbaaii neetaarj tt tbew ihtlr ttS"^- 
ti^utt, a^t3 aiattrbte the principlei of Fsdbaal Moji&r, 



^I^^^^^^^^^^^^^^^^^^^^^^^^^i^^^^ 



i 



5« REDUCTION. S«CT.n.l. 

§ 1. Sletmcfaom 



>«i>^«»< 



^ RsDUcrrow teadies to bring or exchange atimbers of onci denomioa^fli 
^ to others of different deoomtiiatioflSi retamtng the same Talue/' 

It tt of two kinds . 

I . H^bai high denomnatiom are to be irovgk itifo io^eff as pounds intd 
shillings, pence, and farthings ; it b tl^eafi CgUed deduction itmsctviniso, 
W[id is pmormedb J Muitipiuoiiom* 

II. H^hen lower denomtnailoms tare to he brought Into higher f as farthings inta 
pence, or into pence, shillings apd pounds ; it is iben calkd kkdvctiow 
ASCSM^iMQj and is perfoimed by Division. 

Reduction Descending. 

MtrLTrn.? the bigb^f diomowinjktion by tfatt number which it talses of tiie 
li^^t less CO ipaJae 9ne of tb^t greajier •^ $q coiitigi|e to ^Ot till yp^ fa^v^ brought 
i|C as low as your qiue;stio;i requites. 

PiLooF, '^ Change the order of the 4|uest!o&9 and £?ide your last product 
by the last multiplier, and so oif 

EXAMPLESr 



1. Ill if 17 13/. ^/. P^rr bow many ferthipg^ ? 

IS, /. d. qrt. ^ In tKs example, the highest denopi* 

17 IS 6 3 inattcn is pounds, the next less, is shtU 

2 ShiHingsinapiound*^\vaf^f and because 20 shillings make 

-— » otiepounJt therefore f I multiply ^^17 by 

5 5 3 Shillings in £17 ISib 20, increasing the product by ihe add iw 

1 2 Pence in a shilling* tiou of X}ie given shillings, (13) which 

■ ■ it must be remembered, must always be 

4 2 4 2 Pence in C\T \Ss.6d done in like cases ; then, because 12 

4 Farthings in a penny, pence make one shi/iingy 1 multiply the 

■■ sbilijngs, ( 35 3 ] b> 1 2* adding in die giv^ 

Jttt* 16 9 7 1 Farthings* en pence (6J) lastly because 4 farthings 

make one penny, I multiply the pence 
(4242) by 4?, and add in the given farthings (3gr/) 1 then find, that in i^l7 
13/. 6i, cqrs, there are 16^71 l^rthipgs. 

FBOOF. 

, 4) 1 6 S 7 I To^'pfove pie abQV? 5|ue$tioi)« change the order 

' ■■ ' " ■ of it, and it will stand thus : in 16971 farthingSt 

12} 4 2 4 2 Sfra how many poun|ds ? 

-.1*— T-r; — Prvije the fast product by thp last multipliiert 

2|o) 3 5(3 6^/. the remainder will be farthings. Proceed in tkis 

««««.—. w^y i#ll all the steps of the Operatioii have been 

.^ jCl 7 IS/* retraced back ; the last quotient with the remain- 
ders will be proof of the accuracy of the opera- 
tion if they agree with the sujn given iq the 
question. 



S^cT. II. ]; 



nEDUCTION. 



? 
2. In jC7 14#. 6rf, \qr. hpwpianf , 3. In H 6/. tJ. how maay pince * 
/arthmgs; ji$u,H\l gru jams. V756J. 



f • 



4. In 39gQineas9 at 28/.liowmau /{. In /Cl73 iSi. kow miny si^f-pga* 
Bf fitnhiogsi w/«f. 3f 976 jr/. ces i Jm. 69 50* 



6. In ] 2 crowns at 6/7, how Y. In 67 1 eagkst at 10 dolls« each, how 
WUUXf pente and farthings? many fillings, three»peaces> pence, and 

i^»948</f S792 fr/. farthings? jint. 40260 /if//. 161040 

lAr««/^rro 483 120 /encff, & 1932460 



/ 



«0 



REDUCTION. 

Reduction Ascending. 



StcT. IL 1 



RULE. 

Divide the lowest denomination given by that number which it takes of 
the same to make one of the next higher, and so continue to do, till yott haT« 
brought It into the denomination which your question r^qurir^s. 

!• In 16971 farthings how many pounds \ 

OPSRATIOK. 

Farthings h{ a fenny 4)16971 

■ Reductioa descending and ascend* 

fence in a tbltting 1$)424>2 S qru iDg reciprocajlly prove e^ch other* 

Shillings in a f9ttn4 2 \ 0)35 \ S 64 

£\1 ISs. 



% In 1765 pence» how many S. In 38976 farthings, how many 

(toaads i ^* ^ 7«« W* gtun^as I Jm. ^9* 



4« In 6950 sixpences, how many 



5. In 3792 farthiDgSi how many 
crowns i jtns. 12« 



Sect. H. 1. REDUCTION. 61 

6. In 4S960 ferthings, how mgny pencct ' 7. In S952 dim pencet, how 

dum-penceS) tix.pencei, aod dollari ? many plflolcf at S2g, each i 

/fyt. 122iQ fenre, *0e0 Ibree-pentn. jtiu.79. 
SOiO m-ftnuf, no <Ulart. 



JReduetion Ascendhg and Descending, 

1. MONEY. 
1. In 57 ntoidoiei, at S6$. each^ In thii qneitioni the firit step v31 1)« 
bow many dollars f to bring tfae in<»doiei into ihillingst 

jttu. 2313. lastly mm% the thiUingi into dollar*. 

8> In 75 inltolcs, how many ponodi f 



3. In <7S bflw nanrft^oefts ? 4. In <6S and 5 g&iiwu> hom gwi 

^w. J22MM»i 4h B7 dollars f 



o 



REDUCTIim. 



siciiu. rJ 



^ ^mmk hf^e^ltin/Ai^hn^ hp9 many f9m tf tdk <f Jbfii^' ^kih^ and of 
gjttoltimiibirt^ atesonlMi)Bd^i/fm^.mimb<r of d^fm/r Jktiuf f reduce tfae S(i»^'nKl 
sorif 6f 6m xntx> the lowest denomiaatidiMiMlbjitedi amd aidlf the^togeth- 
gether for a divisor ; then redace the moffi^ gt^en ifM iM^Btitk denomina- 
tion for a dividend, and thd quotient arising from the division will be the 
gnunber required/' 
<• iVblr. Observe the same direction in weights and measures.'' 

1. In 54* guineas, how many pooiids, dollars and shillings of each aa 
equal number ? 



OPERATIOM. 

1 is 20 shillings 
A dollar is 6 shillings 
1 shilling 

Divhitr 27 shilKffgtf 



6i guineas 

28 shillings is a guinea 

432 
108 



2)mEftffdll'5 If shillings. 

99)1512(56*0^ eaeh r that is 5%* guineas ipcI»dedieTala»of dfl0feMld».«ii» 
^ 13S deUati aod oniD sbilUa^ 56 times. 

162 
162 



000 

9. In i72moidoreSj bow ttasy eaglesi: dollars and nine pencesi of eadi 
di£ like number i jbu. 92 of eachi and 68 nine pences^ OTer. 



sfccv. zf. ir 



RB0UGTI017. 

TltOY WEIGHT. 



v8 



v' 



t* In i/i. 5o:s. and ]6^w/#.how many grains i \ 

OFERaTION. 

4 5 16 
12 oz in A po«nd 

63 ottnees« 

20 pwts in an opnce. 



1076 penny weights. 
2 It grains fa one pwt, 

2152 



t 



Froof2if)'25S2^ grains* the ajis. 
20)1076 16 pwts. 

12)53 Soz, 

4 lb. 
S. In 10 lb, ipf silTer, how many spoons^ each weighing ScTAOpwrr. 

jfits. 21 spoons i and 90 p^ts, &vtr* 



I 



«4 REDUCTION. 

8. In 4£6Sl graitts of silver^how manj ponods } 



Sicr. n* I. 



OPEHATIOlr. 



20 



Ifi 



BA)45681( 1909(95)7/^. jtmwer7ii. II m.3/«»/«. d^r^ 
24 180 84* 12 



S16 lOS 11 M« 

216 100 

081 OOS/«tf/» 
72 



09 ^r/. 



95 
20 

1905 
24« 

45681 Proe^ 



A* Iq 4560 grains of silver, how manj tea spOonSi each one ottneef 



is In 67 
4 

£69 

2g 



1 AV5iRt)Ui?0lS WEIGHT. 



1 IS 111 ho^ man7 dr«n« i 

PtlOO#« 

16)193169$ 



£m 



588 

t545 
16 

45281 
7545 

isorsi 

141 



««M* 



u» 



724386 
120731 

■ I mmmmmmam 

^931696 



■<>4k 



16)120731 iltft^ 



-^hk 



28)7549 13 i^, 



4)269 1 ^r*. 

»i m m m 

(if Ctw> 



Sect. Hi I. REDUCTION. «* 

S. la IWiS a*, hgw man^ haadnd weight } ^nt. 7 C. $jrt, lOitc^ 



S. Iti 470 boxM gS Suva, eicli 26J> how auujr C«>/. > 

.^. 109 «. OfT'' IS/;* 



4. la 17 Cm. Iqf. I 



I. of Sugar, how maaj parcels, each 1 71b. t 

Am. IH fartelt. 



6fi 



; REDUCTION, 


Sect. II. 1 


4. TIME* 




1. In 121812 feconds how many hours ? 

OPERATION. 

6!0)12 812 
«i0)203l0 12i^r, 


fROOF 

M* HI- s* 
S3 50 12 
60 


jtnt. S3A. 50»; \2t. 

■ 


2030 
60 



121812 
2. Sopposing a man to be 21 yeart old, how n»any seconds has he IiTe^ 
allowing 365 days, S hoars to a year i jinu 662709600 HC9mk% 



3.' How many minutes from the con?mencement of the war between A- 
metica and. England, April 19. 1775, to the settlement of a general peace, 
which took place Jan. 20, 1783 1 • Mf, 4*079160 m'muks^ 



&&.T. II. 1. . RKDDCTION. 

4. In 419280 ^ii^jtes h^yr maoy wcejks.^ 



67 



jiaswer 4ti wceh' 



$. LONG MEASURE. 
Ir Re^e l€ miles to barley corns* 

OFSRATIQN. 

16 Miles. 
8 

1S8 Furhnp. 
40 ^ 

5120 JSoA. 



S5600 
25«0 



28160 r^ri//. 
3 



84480 Feei. 
12 



PHOOV 

8)3041280 

12)101^760 

■ ■ 

3)84480 

+ 11)2820 

fc— — 

2560 
2 

4|0)5120 

8}128 



1013760 Inches. 
3 



16 Miiet. 

+ Divide by 1 1 for 5} and multiply the 
quotient by 2. The reason is because 5^ 
reduced to half yards is 11. 



Answer/iO^l^BO Barky corns. 
* To multiply by one hoif ft ) it is only to take half the multiplicand. 
% In 47^SX) feet how manfr leagues \ Answer 3 leagues. 



68 REDUCTION. Sect. II. t. 

3* How many times does ^e wheel whiekis ISfeet 6 inches incircuat- 
ferencet turn roond in the distance of 150 miles ? 

Am. 4fiS10 timesi and 180 inches orer. 



4. How many barleycorns will reach round the Globe, ft being %tO de* 
grees? ^n/. ^755801600. 






Sect. n. 1. REDUCTION. 

-«. LAND OR SQUARE MEASURE. 
6. In 13 acres, 9 rood$» how many poles i 

PROOP. 



tS 



OrBnATION. 

jfc, r. 

4 

54 
40 



4)54 



Mi. 2160 Poles 
2, In 2852 r«ds haw manj acres I 



Jm, ir^. 3J?,1«A 



r. SOLID MEASURE. 

1 . In 1 2960C0 solid iocbes» bow mapy ton$ of liewn timber i 

OPERATION, P&OOF. 

5 \5 

1728)1296000(7510 5a 

12096 — 

■ 15 TctUf the A»iwer, 750 

8640 \TZ^ 



S640 
00 



6 00 
15 O 

5250 
750 



m REDUCTION. Sect. II, h 

% IxL ^539^00 S0II4 iQcbes, bQW mmj cordi of wood h 



8. DRY MEASURE. 
1. In 75 busbels of xern, how many pints \ 

OPBRATIOK. PROOF. 

75 2)4800 

4 

•.— 8)2400 

300 

8 4)Soo 

2400 T5 hubtbn 

Jnt. AtQO fintt. 

3« In 9S76 qoaitS; bow many bushels } Jm* 2^ 



It would be needless to give examples of Reduction in all the ^eights and 
measures. The understanding* which the attentive scholar must already 
have acquired of this j'ulci by the help of the tableS| will ever be fufBcient lot 



Smt.II. 1. SUPPLEMENT TO REDUCTION. H 

Supplement to |f|(tiUCttOU* 

QUESTIONS- 

1. What h kedu^tion f 

2. Of how many kinds is Reduction t IVbai are tttey catlsi f Jv herein do tbist 
kinds liifftr one from the other ? Which of ihe^e funiummtcl rules are em^lof^ 
ed in their operation ? 

3. How is Reduction Descending performed ? 

4. Mem is Reduetim Ascending performed ? 

B: When it iV required to Inow how fhdny sorts of coin^ weights or measures pf 
dtJ'ererM *oa/ueSf of each an equal numheTf are contained in any other number of 
emtber ilndy what is the jnethod of procedure ? "s 

EXERCISKS. 

1. In 36 gBineaS} how many crowns ? jfns> 153 erowns^ and 9 J oiser^ 



I 



n SUPPLEMENT to REDUCTION. Sect. II. L 

9, How many steps of 2 fett 5 indies each, will it reqaire a man to tak^ 
going from Leominster to Bostoni it being 43 miles. 

wte. 95948 aifs } tCjTTke Uut dep mill cwrry btm inh fbi town 12 isubcsm 



^k htt to dollars be dtstribated among 
three men in such manner that as often as 
the first has 5s the second shall have Ts. 
and the third 98. What will each one 
receive ? 

-'M.Jlni IS Jallt. 4t9f ieeond 23doUs' 
2s. ibird^O dolU. 



J5Ecir,.lI, l; SUPPLEMENT T6 REDUCTION. 75 

4. If a Vititer be desiroas to dnfw oflF a Pipe of Canary into bottles con- 
taimng piot$». quartSi and 3 quarts^ of each an eqaal number, how many 
ipiulrhe have f Ant. 144 of gaeb. 



B. Tkex^ air^ thrte fields, one contains 7 acres, another ten acres and the 
«^er 12 acres and 1 rood : how many shares of 76 perches each, are con- 
in tlie whoh I ^ Am* €1 •harti and ii^ftrciti over* 



t 



74 



SUPPLEMENT TO REDUCTlOfrl. SicT,ILlJt 



6. Thttii ftf« lCr^b4 ef iilfttr, the pttpenttj of 9 ttiM 9 (rf* which A leceivet 
171^. \Odk \9p^fi 19^4. of what i^ikiaiiiS) B ^ares lox. 7^1"/. soofttH as C 
shaf^« I S/«»//< What are the shares of B. and C ? ^^ 

jtmwjf B't dart &$lk 8o«. 5/w//« Sgri. d share 3ii}. 49«, iSfmtH 



Smt. U.a. FRACTIONS, 7* 

§ 2. jpratttion^ 



WHEN the thing or things sigtiified byfi^arcs ar^ wUe Mtff , thm) thflg- 

vres which signify them are cal|?d Uuegars or mfhdi uwnhers* Slit vrhas 

only some parts of a thixig are signifi^ by figures, as two tblrdt of any tiling* 

five sixiit, sunn ienibtt C0V. then the figures vhich signifies i^ /koftf/ of a 

thing' being theexpreMton of somt qaapulcy ku thorn mv, are cdkd vaac« 

Fractions are of two kinds* Fulgtar and Decimal \ they ase 4iSt&Bg«lsfaed by 
the manner of representing them $ they also differ in th«r modes of operation. 

VULXIAR FRACTIONS. 

To understand Vulgar Fractions, the learner must suppose 2» inte|;er (or 
tibe number 1) divided into a number of equ^ parts ; then any number of 
these parts being taken wouM make 9 fraction, which wonld be represent >• 
ed by two numbers placed one directly over die other with a ^ort line be- 
tween them thus, i twa tbirdtt | three Jifihs^ ^ seven eigbttt^ &€.^ 

Each of diese figures have a different name and a different signification* 
The figure below the line is called the Denominator, and shews into hoM^ 
many parts an integer, or one individual of any thing is divided ^-the figure 
above the line is called the xumerator, and shevrs how many of ihose parts 
^re signified by the fraction. ^ 

For illustration suppose a silver plate to be divided into anr^ tptaifartfm 
l<Tow one or more of these parts make a fraiction vi^ich will be represented 
by the fignre 9 for a denominator placed underneath a short line shewioj the 
^late to be divided into nine equal f oris ; and supposing tvfo of daose parts to 
be taken for the fraction* then the figure 2 must be placed directly above the 
9 and over the line (|) for a numerator, shewiag tfaal two of thpsie parts are 
sigpified by the fractionnor two ninths of the pbte, Now let <5 piuis of this 
;place9 which is divided into 9 parts, be given to John, his ff^hctipQ Fould be f 
Jive tdnths ; let 3 other parts be given to Harry, his frfct^n .wpuld be | three 
ninths ; there would then be one part of the plate r^Qsi^iiniog MiJl (^ and S 
are B) and this fraction would be tx^v^SejJL thus ^one mnfh,. 

In this way all vulgur fractions are written; th? deQOf9ii^l(ior« pt nnmb^ 
below the line, shewiug into how ^any pjicts any thing |s>diybdM, and the 
;l3«meratpr« or nufnber above the linei shewing how ma^y ^ those {^rts are 
tdken 01 signified by the fractionl 

To ascertain whether the learner understands what hai ik)w been taught 
fahn of fractions, let us again suppose a dollar to be cut in 13 equal parts ; 
—let two of those parts be given tp A ; 4* to B ^ and 7 to C. 

r A's fraction< 
Required of the learner that he ftould write . < B^s fraction < 

Ji C's fraction^ 

It is from division only diat fractions arise in .Arithmetical operations : 
^e remainder after division is a portion of tiie dividend undivided ; and i« 
always the Numerator €0 a fraction of which the Sivisor is the Denomina- 
tor. The Quotient is so many integers. 

The Arithmetic of Vulgar Fractions is tediou« and even intricate to begin* 
Aers. Besides they are noijt of necessary M«et We sh^ll not# lliei^ote, en- 
ter into anv further consideration of diem here. This difficulty arise^y chiie^f 
iron the variety of denominators \ for vhea nuiabtuv[^^viv&ft&.vQ&f^^:S^^^ 



W DECIMAL FRACTIONS. Sbct. 11. S. 

«Dt kinds, or parts, they cani|ot be easilf coQipared« This coosideiAtiaA 
gare lUe to the iavencion of 



I 



DECIMAL FRACTIONS. 

Dermal Fractions are alio expressions of parts of an integer ; or su-etin 
irabe something less than 99c of any thing, whatever it xnay be which is sig^ 
jufied by them. 

In decimals, an integer, or the number our, as 1 foot, I dollar, 1 year, Scc« 
is conceived to be divided into IM equal pvts^C in vulgar fractionfi am integer 
may be dhnJed into anynmnher of parts) and each of these parts is subdivided 
into ten lesser parts, and so 00. In this way, the denominator to a decimal 
iraction in all cases, will be either 10, iOOt 1000, or UDity ( I ) with a nambef 
of cyphers annexed j and tliis uumber of cyphers will always be equal to the 
camber ofplaces in the numerator. Thus, ,*^ ^l:^ \^ 2xt Decinuil Fracm 
tiontf of which the cyphers in the denomins^tor of each are equii,! to the num? 
ber of places in its own numerator, 

^» As the denomioator of a decimal fraction is always 10, 100, 1000, Sccj 
^ the denominators need nQ( be expressed ; for the numerator only may b^ 
V made to express the true value ; for this purpofe it is only required to 
^ wrire the numerator with a point (,) before it, called a sejforatrhq, at the left 
« hand, to distinguish it from a whole numbAr ; thus, ,^ i% written ,6 ; 

When integers and decimals are expressed together in the same sum, tha.t 
aum is tailed a mixeJ number ; thus, 25,63 is a mixed number ; 25, or all 
the figures of the left band of the separatrix being integers, and ,63 or all 
tb^ figures to the right hand of the «me point being decimals* 

The firft figure on the right hand of the decimal point signifies tenth p^rt^ 
^e next hundredth parts, Sie next thousanddi parts and so on. 

,7 signifies seven tenth parts, 

fi7 — seven hundredth parti. ♦ 

t27 — two tenth parts and seven hundredth parts ; or twenty sevea 

hundredths. 
^357 -^ three tenth parts, five hundredth parts, and seven thousandth 

parts; or, 327 thousandths. 
5,7 — T five and seven tenth parts* 
5,007 ~ five and seven thousandths^ 
The value of each figure from unity, and the decrease of decimals tow^ 
the right handj may b^ ^ecA in the following 

TABL,li. 



V» Ul Ul 
^ *a *a i^ 

«2 b •* ^ 

•4 S 9 9 M o, m 

M a« a« cu *i;^ ^ a 



S o 6 5 

t«M «■* taM Mf 



fJX oX . XO XU 

9 8 7 6 5 4 3 3 1 2, 3 4» 6 6 7 8 9 

Cyphers placed to the right hand of decimals do not alter their vakie.-i^ 
FJacedat thQ left hand; they diminifh theii: value in a tenfold proportion. 



fecT. 11. 2. DECIMAL FRACTIONS. IJ 

ADDITION OF DECIMALS- 

RULEp 

«< 1. PLACE the numbers ifi^bether niiied or pure decimals, under each 
^ other* according to the value of their places." / 

^ 2. Find their sum as in whole numhersy and point off so many places 

^ for decimalaras are equal to the gteate&t number of decimal places in anf 

^ of the given numbers.'* 

EXAMPLES. 

1 . What is the amount of 73»6 1 3 guineas, 4S6 guineasi 8,27 guineas* j8632 

of a guinea* and 100 1 9 guineas when added together. 

OPERATION. 

7S,6l2 The decimals are arranged (rem the 

4 So, separatrix towards the right hand, and 

3,27 the whole numbers from use same point 

,8633 towards the left hand. The greatest 

100itl9 number of decimal places in any of th« 

■■■ '■ ' '^ numbers is four, consequently, four 6g- 

,Ans, 6 13*9353 guiaf0ts ures in the product mull be pointed of^ 

for decimals. 

2. 

f 45,60 1 3. Required the sum of 37,B31-)» 

•3734, 54M5+8,4+ 37;325 ? 

63,1 Jns. 629*896* 

1^72,313 
7,5463 



4. What is the sum of three hundred B. Add sir hvndred and five 

twenty-nine and seven tenths ; thirty-seven thousandths, and four thous^ 

and one hundred sixty-two thousandths antbs and three hundredths ? 

and sixteen hundredth^ when added to* Sum 4600,035 
gether i ^ ^m* 367,023 



Note- When th^ numerator has not so many places as the denominator 
has cyphers, prefix so many cyphers at the left hand as will loake u^ thitdfti^ 
S^ct ; so 1^ is wriiiea thus, ,005| S^c, 



78 DECIMAL FRACTIONS. Sic r. II. 2: 

SUBTRACTION OF DECIMA1.S. 

« Place the tmnbers abccordiog to their valtie ; i hen subtract as in wbble 
IHunberSi and point off the decimak as in additioa." 

EXAMPLES^ 
1. From 716»335 take 8U6201. 2. From 119»1384take 95,9U 

Frpm 716,325 
TaJtg 81»620l 



Xgm 6347049 



S. What is the difference bettreen 4. From 67» toke ,92 

SB7 and 3» 1 1 5 .' jdns. 2$S«88S Ran, 66|0S 



All the operations in Decimal Fractions are extremely easy ; the only lia« 
bility to error will be in placing the numbers and pointing off the decimals; 
smd here care wUl always be security againilmiftakies* 

MULTIPLICATION OF DECIMALS. 

» 

nuLB, 
*' 1. Whether they are mixed numbers or pure decimals, place the factOM 
and multiply them as in whole numbers/' 

'* 2. Point off so many Bgures from the product as there are decimal plac* 
es in both the factors ; and if there be not so many decimal places in tbe pro- 
duct, supply the defect by prefixing cyphers,*' 

EXAMPLES. 
!• Multiply 90261by |0035 In this ezamplCf the decimals in the 

OPKRATION. two factors taken together are eight; 

,0261 the product falls short of this number 

,0035 by /o«r figures, consequently, fourcy- 

■ ■ > ' phers are pre^e4 to the left haod of 

1305 the product, 

783 *• 

. ,000091^5 Fro Jne$. 



Sect, II. 1 DECIMAL FRACTIONS. W 

Pz-ftiftrif/ S07 ( ,S 16. Product^ 307| 1 4646« 

S 1,7 2 



♦. Multiply ,62 hf 04 5. Multiply IT ,6 fey ^fS 

Frodudt »0248 FroJwlfi, IS fi 



r 



m VISION OP DECIMAI-S: ^ 

^* \i The places of decimal parts in the dWisor and quotient cotinted to* 
^tbcr must be always equal to those in the dividendy therefore divide as in 
whole numbers, and from the right hand of the quotient, point off so many 
])laces for derimak, as the decimal places in the dividend exceed those in th« 
divisor. 

<< 3. If the places of die quotient be not so many as the rule requires, sup« 
I^y the defect by prefixing cyphers to the left hand. 

** 9. If at any time there be a remainder, or the decimal places in the df< 
tisor be more than those in the dividend, cyphers may be annexed to the di^« 
Idend, or to the remaiader, and the quotient carried on to any degree of ea* 
actflcift.'' 

EXAMPLES. 
Ditidfei,r3*by5l,2 

O^BRATION, 

5l|S)3,735(,05344« Inlhis example, there are^^^ Jedmalslti 

3,560 tl|p dividend (counting the two cyphers 

^hich were added to iae remainder of th^ 

1 750 divi dead after the first division ) that the dec^ 

1535 imalsin the divisor and quotient counted 

■■ "^ together may equal that number, a cypher 

3140 is prefixed to the left band of the quotient 
1^48 

931 



80 DECIMAL FRACTIONS, Sect. 11. 2, 

In diTisIoa of decimals it is proper to add cyphers so long as there contin- 
ues to be a remaiodert this however is not practised, nor is it necejsary % 
four or five decknaii being sufficiently accurate for most calculations. 

% Divide 3 1 56,293 by 25$ 17. The scholar is requested to point the 

Qf$§tiinif 1353.f« following example as the rule directS| 



8. Divide 5737 by lS,i 
Quothntf 431353*^ 



4. Divide 173948 fay 9^751 
Quotient, 4638614* 



I. DivtdeSfay^M 



Sect. II. 2. DECIMAL FRACTIONS. Bl 

REDUCTION OF DECIMALS. , 
CASE I. 

To Reduce Vulgar Fractions to Decimals. 

RULE. 

Ankex a cypher to the numerator and divide it hj the denominator, an- 
nexing a cypher continually to the remainder. The quotient will be the 
decimal required. 

EXAMPLES. 

1. Reduce |- to a decimal. 2. Reduce ^to a decimal. 

OPERATION. OPERATION. 

5)5,0(,6 Jnsiver, The numerator in these 7)l,0(,l428+if«xw/'r 

3 operations is considered as 7 

" an integer, and always re- — . 

quires the decimal poinit to 30 

be placed immediately af- 28 

ter it, the cyphers annexed occupy the places of 

decimals, the quotient must be' pointed off accord- 20 

ing to the rule in Division. 1 4 



60 
56 

3. Reduce .J, ^, and I to decimals, jimwertf fiS, ,5.9*77- 



'4 Reduce ,Vi Ut^^ and ,?,j to decimalf. jins' 1923+,025 ,007974- 



• CASE 2* 

To reduce numbers oj different denominations ^ as of money ^ nveigbt 

and measure, to their decimal values. 

RULE. 

'^ 1. Write the given numbers perpendicularly under each other for divi- 
*' dendsj proceeding orderly from the lead to the greatest. 



82 DECIMAL FRACTIONS. Stcr. 11. S?. 

I 

** II. Opposite to each dividend* on tke leftband* place such a number for 
*Va divisor as will bring it to the next stiiperior denomination, and draw a 
^* line perpendicularl) between them. 

** III. Begin with the highest and write the quotient of each division, as 
^' decimal parts« on th^^ right hand of the dividend next below it* and so on» 
^* till they are all used, and the last quotient will be the decimal sought ** 

EXAMPLES. 

1. Reduce 10/* 6|^ tq tl>e fractipn of a pound* 

The given numbers arranged for the op* 
en^tion, all stand as integers. I then sup- 
pose 2 cypheri annexed to the 3^3,00) 
which divided by 4, the quotient, is 75, which 
f5Z^i25jint, 1 write against 6 in the next line, and the 

sum thus produced (675) I divide by 12, 
placing the quotient. (5625) at the right 
hand of the 10 ; lastly I divide by 20 and the 
quotient, (,528 1 25) is the decimal required. 

2. Reduce 12s. 5fd. to the deci- 3. Reduce 12pwu. Hgrs. to thet 
mal of a pound, -rfw. •6729-f- deciflaal of an ounce. yJnt- ,6?9l- 



OPERATION* 


4 


3 


12 


6,75 


20 


10,5625 



CASE 3. 

^ojindtbe value ofanv given decimal in the t^rms afan integer. 

RULE. 

MuLTiPi,Y the decimal by that number, which it tikes of the next less 
denominatton to make one of that dendmination lq wbkh tke <ld€ftt^ is giv- 
en, and cue off so manf.figares for a remainder to tlw r.tgftt hand of the 
quotient, as there are places in tl»p given decimal. Proceed in the same 
inaanir with the remainder, and continue to do so through all the parts of 
thf-3n:«g:?r, and thesever4 denominations stancfing en 3ie left hand ttoalce 
(Jje answer. 



S£cT. H. 2. DECIMAL FRACTIONS. «S 

EX4MPLRS. 

i. What IS the value cf ^28 125 of a 
pcund ? This question is the first example 

in thV preceding case inTerted* by 
whielvit will be seen that questions 
in these two cases tnay reciprocally 
prove each other. 

The given decimal beiag the deci- 
mal of a pound, arid shillings being 
the next less inferior denomination^ 
because 20 shillings make one pound, 
1 multiply the decimal by 20 and 
cutting off from the right hand of ihe 
product a number of figures, for a re- 
mainder, equal to the number of fig- 
ures in the given decimal, leaves J 
on the lefc hand which are shillings. I then multiply the remainder, which 
is the decimal of a shilling by 12, and cutting off as before, gives six on the 
left hand of pence ; lastly, 1 multiply this last remainder, or decimal of a 
penny, by 4, and find i". to be 3 farthings, without any remainder. It then 
appears that ,528 1 25 of a pound is in value lOs. 6|d. 

2- What is the value of ,73968 of 3. What is the value of ,768 of a 
a pound ? yim, ^i^ 9\d, pound Troy ? 





OPFtlATtOH. 

,528125 
2 


Shillings^ 1 


0,5 6 2 5 
1 2 


PencCf 


6, 7 5 

4 


Farih'wgSt 


3,0 
10s. %\d. 



^W Is the last remainder, 680 reduced to its lowest terms. A fraction is 
said to be reduced to it^ lowest terms, when there is no number which will 
divide both the numerator and denominator without a rema^inder. Thus, 
set to the fraction its pioper denominator ,*oVot then divide the numerator 
and the denominator by any number which will divide them both, without a 
remainder, continue to do &o as long as any number can be found that will 
divide them in that manner. 

5 



Et SUPPLEMENT ro FRACTIONS. Sect. H. 2\ 

Supplement to ^tClCtiOlt^* 

QUESTIONS, 

1. Wii AT are fractions ? 

2. What are integers or vfhole nmihera ? 
3 What are mixed numbers P 

4«. Of how many kinds are fractions T 

5. How are Vulgar Fractions *&tritlen ? 

6. What is signified by the denominator of a fraction ^ 

7. What is signified hy the numerator P 
8^. IIo<tt^ are Decimal Fractions written ? 

9. Ifow do Decimals differ from Vulgar Fractions ? 

10. Hoiu can it he ascertained^ what the denominator to a Decimal Fraction is if 

it be not expressed ? 

11. How do cyphers placed at the left hand of a JDecimal Fraction affect itt val' 

ue ? 

\ 2. How are Decimals distinguished Jrom whole lumbers ? 

1 3. In the addition of Decimals what is the rule for pointing off"?" 

H. What is the rule for pointing off" Decimals in Stdftr action ? In Multiplfcation ? 

and in Division ? •* 

\5, In what manner is the reduction of a Vulgar Fraction to a decimal ^rform* 

ed ? 

16. How are numbers of different denominations ^ as pounds^ sbilliugSf pence^ &ff^ 

reduced to their decimal values P 

17. 1/ it be required to find the value of any given decimal in the terms of an inte- 

ger, what is the method ^of procedure P 

EXERCISER. 
^ \. What is the sum of 79i 6| and In Case 1. Ex. 3d, under Re- 

of I when added together > ■ ' , 

OPK RATION^ duction of decimal fractions the 

79,5 
6,25 Scholar mar notice, that 1,^ and f 



86,50 j{n^* reduced to decimals are, ,25, ,S 



?. FFOi»17take^ and ,75. When numbers, therefore, 

OPERATION* \, ■, , .r r , 

2^ for operation m either of the* 

^ fundamental Rules, are incum- 

J 6, 25 Remainder ^tetcd mxYv xW^ ftactions i, Ui, 



Sfect. II. 2. SUPPLEMENT ro FRACTIONS. 



85 



8. Muhip]/ 68;^ by 5^ 

OPERATION. 

6 8, 2 5 

5, 5 



3 4 12 5 
1 2 5 

3 7 5>3 7 5 pro^tfj/. 

4, Divide 26| by 2i 

OPtRATl')N. 

2.5;26,25:iO,5 Q^oZ/Vw^ 
25 



125 
125 



substitute for them their e* 

quivalent decimal fractionsy 

th^t is, for ^ ,25 for ^ ,5 for 

J ,75 then proceed according 

to the rules already given for 

these respective operations 

in decimal fractions 



Mafiy persons are perplexed by occurrences of a similar nature to theex* 
am pies above* Hence is seen in some measure the usefulness of Fractions, 
particularly decimal fractions. The only thing necessary to render any per- 
son adroit in these operations is to have rivetted in his mind the rules for 
pointing as taught and explained in their proper places. They are not bur* 
ihensome ; every scholar should have them perfectly committed. 



5. Jf a pile of wood be 1 8 feet 
long. III wide, and 7 J high, how 
many cords does it contain ? 
^ Ans. 1 2 cerdr, 6Sfict* 432 inda. 



A cord of wood is 128 solid 
feet ; the proportions commonly 
assigned are, 8 feet in length, 4« 
in breadth, and 4 in height. 

The contents of a load or pile of 
wood of any dimensions may be 
found by multiplying the length by 
the breadth, and this product by 
the height ; or, by multiplying the 
length, breadth, and height, into 
each odier. The last product di- 
vided by l^S will shew the num- 
ber of cords, the remainder if any, 
will be so many solid feet. 



* Tie 432 inches in the fraction f fiS of a foot ^ valued according to Case 3, Bc' 
due, Dec, Fractions^ 



8d 



SUPPLEMENT to FRACTIONS. Sect^ II. 2. 



6. IfaU^ofwoodbe 9feetlong, 7. What is the valiic ,725 of a day? 
%\ fe^t wi<ie, and 4 &et high, how xna- ufnt. 1 7 £o:^rx, 24* minutet, 

nj square feet does it contain ? 

Jnu \ ^fifit whkb it 2feft short of a cord. 



8. What is the value of 0625 dt 
si diilliog ? ^nt. S JarMngi. 



9. Reduce 3C«tf. 0^/. 1W, ^ot* to 
the decimal of a ton. 

Ans, ,15384821^ 



10. Reduce S farchings to the deci« IL Reduce ^|^ to a decimal frac' 
mal ofashtUingr w^iij. ,0625« tion. ^/rx. ,0125* 



"^ 



Sect. JI. -3. FEDERAL MONEY, It 

§ 3. fetieral Mont^. 



Fede»al;Mo!«ey w the coin of the United States, eftafcWsh^ by Con- 
gress, A. D. 1786. Of all qoins this is the most simple, and the operations 
:nit themost eaj^y. 

The denominations are in ?i decimal proportion, as exhibited in tht following 

J ABLii. 

10 Mills -J r Cent, 

10 Cents I u , I Dime, 

10 Dimes p**"^ '^''^ i Dollar, markd ilms^ t 

10 Dollars J L E^gle. 

1 he expression of any sum in Federal Money is simply die expression of 
a mixed number in decimal fractions. A dollar is the Unit money ; dollars 
therefore roust occupy the place of units, the less denominations, as dtmcs, 
cents, and mills* are decimal parts of a dollar, and may be distinguished 
from dollars in the same way as any other decimals by a comma or separa- 
trix. AH the figures to the left hand of dollars, cr beyond units place are 
eagles. Thus, 17 eagles, 5 dollars, 3 dimes, 4 cents, and 6 mills are written — 



*^ « ^'l. Of tib6Ee, four are real coins, and one is imagina- 

J § . "^^ § 'I*he t«al coins a^e the Eagle, a gold coin ; the 

•^ "« "« ^ Dollar and the Dime, silver coins ; and the Cent, a 

^ tS ^ :5 £ copper coin. The Mill is only imaginary, there be-* 

S» c C c "^ '^^% ^^ piece of money of that denomination 
•^ o c> Q Q There are half eagles, half dollarsi double dime% 

*a» •^ ? *" !r half dimes, and half cents, real coins, 
to =5: B "Si ^ 

,^w,^c3 Ki ;j ^ 

1 7 5, 3 4 6 

These denominations, or different pieces of money, being in a tenfold pro- 
portion, consequently, any sum in Federal Money does of itself exhibit the 
particular number of each different piece of money contained in it. Thus, 
i 75^346 (seventeen eaglet^ Jive dollars^ three dimetf /our 'cents^ six miihj contain 
17534.6 mills, 17534- ,% cents, 1753 *^% dimes, l75 ^^o dolls 17 ,Vo*o% ca- 
gles. Therefore, eagles and dollars reckoned together, express the number 
of dollars contained in the sum ; the same of dimes and cents ; and this in- 
deed is the usual way of account^ to reckon the whole sum in dollarsi cents, 
and mills thus, 

i 175 34 6 

The Addition, Subtraction, Multiplication and Division of Federal Mon* 
^j is performed in all respects as in Decimal Fractions, to vhich the Scholar 
is referred for the use of rules in these operations* 



SB ADDITION of FEDERAL MONEY. Sect. II. 3. 



ADDITION OF FEDERAL MONEY. 

1* Add 16 Eagles ; 3 Eagles, 7 Dollars, 5 Cents ; 26 Dollars, 6 Dimes, ^ 
CentSi 3 Mills ; 75 cents, 8 mills, 40 Dollars, 9 Cents together. 

opBaATioiu Or, the sums may be reckoned in 

dollars, cents and mills, thus, 

. b D ^ 



hi b 

• 


r 

• 


r 

• 


1 

*•* 
• 


r*J<^> 








1 6 0, 








3 7, 





5 




2 6, 


6 


4 


3 


9 


7 


5 


8 


4 0, 





9 




22 6 4, 


5 


4 


I 



o 



5^ 



160 
37 05 
26 61. 3 
7$ 8 
40 09 

g264 54 1 

2. If I am indebted 59 dollars, 112 dollars, 98 cts. 113 dolls, 15 cts- 15 
dolls. 21 dells. 50 cts. 200 dolls. 75 dolls. 35 dolls. 17 cts, 75 dolls. 20 dolls, 
40 dolls. 33 cts. and 16 dolls. What is the sum which I owe ? 

jfnt.ilSl 13. 
Accountants generally omit the 
comma* and distinguish cents from 
dollars by setting them apart from 
thift dollars. 



Sbct. n. 3..SUBTBACTION or FEDERAL MONEY, 89 

SUBTRACTION OF FEDERAL MONEY. 



1. From Dolls. a63, 17 
take i)(7/j. 69,82 

OPBHATIOK 

s e s, i 7 

.6 9, 8 2 



2. From Doh. 681 take 
Pols. 57,63 

jfUmmnder^ Dots. 623,37 



, Remainder^ 7 .9 3, 3 5 

MULTIPLICATION OF FEDERAL MONEY. 

•• ' " • ' ■ • ■ • . ». 

J ..If .flour be S 10,25 per barreli what will 27 barrels cost >. 

OPERATION, 



i Q, 2 5 
3 7 



■■ 



7 1 7 5 
2 5 



Z>o/r. 2 7 6, 7 5 Mu 

«. Multiply 876,35 
fcy 837.46 

-Prc^r/wff, 22860,0710 



Point off the decimals in the pro- 
duct according to the rule in multi- 
plication of decimals ; if at any time 
there shall be more than three deci- 
mal figures, all beyond mills, or the 
third place, will be decimal parts of 
a mill. 

3. Multiply 824,675 by 

813,63 

Prod. 8336,320 ^JSs 



DIVISION OF FEDERAL MONEY. 

m 

,1, .2728 bushels of wheat cost 8^961, how much is it per bushel i 

OPfiRATlbN. 

Puiheh. Dols\ p.dsC^ m. When the dividend consists of dol- 

2728)2961(1, 3 5 answer. lars only, if there be a remainder af- 

2728 ter division, cyphers must be annex« 

— ed as in division of decimal?. 

23800 

21824 '^ 



14760 
13640 



1120 



M 



9{) DIVISION OF FEDERAL MONEY. Sect. 11. 3. 

2. Divide Dolls. 3756 equally among 5. Diyide Dolls. 16 75 by 27. 
13 men ; what will each man receive ? Prod. 62 cents ^ 

jins. Dolls. $88,923. 



REDUCTION OF i?EDERAL MONEY. 

CJSEI. 

To reduce Pounds^ SbiUings^ Pence and Farthings ^ tq Dollars^ 

Cents and Mills. 

y 

RULE. 

Set down the pounds and to the right hand write half the greatest even 
number the g:iven shillings; then consider how many farthings there are 
contained in the given pence and farthings, and if the sum exceed 12, increase ' 
it by 1, or if it exceed 36, increase it by 2, which sum set down to the right 
hand of half the greatest even number of shillings before written, remem- 
bering to increase the second place, or the place next to shillings by 5, if 
the shillings be an odd number ; to the whole sum thus produced, annex a 
cypher and divide the sum by 3 ; cut off the three right hand figures in the 
quotient, which will be cents and mills, the rest will be dollars. 

EXAMPLES. 

1. Reduce CM 7i, 10£J. to Dollars, Cents and Mills. 

OPERATION 

C .^ In this example to the right hand of 

So*^ *^ pounds' (47) I write 3, half tlie greatest even 

rl *R "^ number of the given shilling (7) the far- 

^ 2 *| things in lOid (4o) increased by two (45) be- 

*^^ ^ cau e exceeding 36 and the second place in- 

^ "^ § ^ creased by 5 because shillings were an odd 

S'^T'q'^ number, and 95, which sura written to the 

•* S '5 2* « ^^g^t hand of the 3, a cypher annexed, and 

"I •^S'^ vj § the sum divided by 3 gives the antwer 157 

§ "^^^ h dollarj,9t centff and S mills. 



Dindeby) 4 7 3 9 5 



ZW/. J 5 7, 9 S 3 



Seen II. 3. REDUCTION or FEDERAL MONEY. 91 

If p<mnds9nly are givtn to he reduced^, ai cypher must be annexed and the 
jinmber divided by 3 ; the quotient will be dollars, if there be a remainder^ 
annex more cyphers, and divide, the quotient witl be cents and mills. 

When there are no ihillsngt^ or only 1 thilling in the given sumy to there he no even 
numbery write a cypher in the place of half the even number of shillings, then 
proceed with the pence and farthings as in other cases. 

Jfit he required to reduce pounds^ shillings f pence ^ ^r. to Dollars and cents only ^ 
the cypher miift not be annexed ; in this cafe, two figure only muH be cut off 
from the quotient, 

A little practice will malce thefe operations extremely eafy. 

2. In )C76S how many dollars, 3. In iCl7 1/ Gr{d how many doUarSf 
^nts and mills ? cents and mills ? 

^1?/. S254S 33tf/x. 8w. ^w. S56 92 3. 



4. ln£\09 3x. Bd how many dol- 5- In /:86 6/. 5|</* how many doL 
lars, and cents ? lars, cents, and mills ? 

Ms. S863,9M-f • Ms, S287,74<. 



CASE 2. 

To reduce Dollars^ Cenis, and Mi/Is, to Pounds^ Shillings^ Panccy 

and Faribtngs. 

RULE. 

Multiply the given sum by 3, cut o^r L;*e four right hand figures, which 
■will be decimals of a pound, the left a.ird figures will be the pounds* To 
find the value of thedecimals* double the fixiX figuie fot shillings, and if the 
figure in the second place be 5, add anoth.^r shilling, ti]en call the figures in the 
second and third places, after deducting the 5 in ibr £econd place, so many 
fanhiugs, abating 1 when they are above 12, and 2, when thcv ax^^Saw^^^. 



92 REDUCTION or Fl^DERAL MONEY. Sicx. 11. 3. 

EXAMPLES. 

!• Reducd iSB dollars, 40 cents/ 6 xnlUsi to pounds, shillingSi pence and 
fknbiDgs, 

OPERATION. 

255406 In this example having multiplied the 

' ^ 3 given sum by S and cut oflFthe four right 

' haffd fijrures of the product, I double the 

76|6218 first figure (6).for shillings the figures in 

^76 12/. 5d. Am^ the second and third places (21) abating 

1 for being over \% (20) I consider as 

farthings, equal to 5/. In g255,4.06 

therefore, <C76 12^. 5</. 

Here 8 in the fourth plade of decimals (i^^Iq^ of a pound) beinjg of inferior 

value is not reckoned. The loss in this place Is always les» than one far* 

thing. 

If there be no milh in the given tum^ multiply as before and cut off SJigurej 
only. 

Jf there he neither €entt nor mills that is, if the given aum be dollars^ multipl/' 
by 3 and cut off one figure only. 

2. In DoUa. 392,75 how many pounds 3, In Dolh. 39>635 how matiT 
(hillings, pence and fanhings ? pounds, shillings, pence, &c. I 

Am. C\\7 16«. 6flf. Am, CM 17«. 9{^f 



4* Reduce 134 Dollars, 65 Cents to . 5. Peduce Dolls. 68i to pounds 
pounds, shillings, pence and farthings* and shillings. 

Am. iC40 79. lO^rf. Ans. £205 4*. 



^ECT. 11. 3. SUPPLEMENT to FEDERAL MONEY. 9^ 

Supplement to foetal Montp* 

QUESTIONS. 

|. W^Ar IS FEDERAL MoMBr; When wat its estMuhmentf andhy w. 

auiboh'ty ? 
^. What are the denominations in Federal Money f 
$. Which is the Unit Money ? 

4. Hoiv are dollars distinguished from dimes, cents and mills ? 

5. What places do the different denominations occupy, from the decimal points ? 

6. JBoh is the Addition of Federal Money performed ? Subtraction ? Multiplt* 

plication ? Division ? 
V. By what method are Pounds f Shillings^ Pence and Farthings reduced to Fed^ 

eral Money ? 
8. How are Dollars, Dimes, Cent9 and Mills, reduced to Pounds, Shillings 

Pence and Farthings ? 

EXERCISES. 

» 

1, A roan dies leaving ^n eftate of 2. A man sells 1225 bushels of 
VI6O6 Dollar?, there are demands a- wheat at Si S3 per bushel, aindre- 
gainst the estate of g39S76 74 ; the ceives g93 76 for transportation ; 
residue is to be divided between 7 sons ; -what does he receive in the whole \ 
"What will each one receive ? Ans, gl 723,0 U 

Jns. 84531,89. 



M SUPPLEMENT to FEDERAL MONEY. Sect. IL 3^ 

3. Kednce/:375 1/ 6JJ to Dpi. 4. In iC7 I S/ 8</ how many dollars, 
lars and cents ? ^i? 9. 21250)256. peats and xnills? ^tu. 225|6i. 



5. Reduce g78l,27 to pounds, 
fillings pence and farthings. 

j4nK /;234j 7j. 7ld^. 



6. Reduce £98,763 tio pounds, siiil. 
lings, penc/2 and farthings. 

^ns. £29 12/. 7i/. 



TABLE 

JFor reducing Shillings and Pence to Cents an d Mills. 



Pence, 


1 



3 
4 
5 
6 

7 
8 



10 
11 





Ch Mills 



4 



4 
5 

7 

8 

9 

11 

12 

13 



2 
6 



bhill, 
O/. Jlf/7/x. 

16 7 



18 



8 19 






29 



SO 



15 3 1 32 



I 



20 9 

22 3 

23 7 



ShiU. 

2 

Cts. Mills. 
3j 



25 4 



47 



48 






34 



36 1 



37 5 



38 9 

40 3 

41 1 

43 



Shin. 






27 8 . 44 4 



43 8 62 5 






30 

51 4 

52 8 

54 2 

55 6 

58 3 

59 7 
61 1 



63 



65 



3 



ShiU. 

4 

Cts, Milk. 

66 7 



68 



69 



70 



1 



72 * 3 

73 7 



7S 



76 4 



77 8 



79 



80 



82 



sfiaiT" 

5 

Oi. Mills. 

83 3 

84 7 

86 1 

87 5 

88 9 

90 3 

91 6 
93 

94 4 

95 8 

97 2 

98 6 



To find by this Table the Cents and Mills and any sum of Shillings and 
Pence under ore Dollar, look ine Shillings at top, and tlie Pence in the left 
hand cohimn, tlien under thej'ormer, and on a line widi the latter, will be 
/^^iindihe Ccnu and MWh soughu 



/ N 
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TABLE 

Tor reducing the Currencies of the several United States ta 

Federal Money. 





■ 


N. Hamp, 




N. Jersey, 








Mass, 


New York, : 


Pennsylva'a, 


S« Carolina 






Rh. Island. 


and 


Delaware 


and 






Conn, and 


N. Carolina, 


and 


Georgia. 






Virgfinia. 




Maryland. 






Z>. cis, m. 


u, cts^ m. 


U. cts. m. 


tJ, Ctt. ffl. 


&( 


t 


. 3 


, 3 


, 3 


, ♦ 


mG 1 


2 


, r 


, 5 


• 6 


, ^ 


1 ' 


3 


• 10 


, 8 


• 8 


, 14 


(2 


\ 


, 14 


, 10 


, 11 


, 18 




3 


, 23 


, 21 


, 22 


, 36 




3 


, 42 


, 31 


, 33 


, 54 




4 


, 56 


,42 


,44 


. 71 


« 


5 


• 69 


, 52 


', 56 


3 89 




6 


, 83 


, 62 


, 67 


,107 


& 


7 


, 97 


. 73 


, 78 


,125 




8 


,111 


, 82 


, 89 


,143 




9 

■ 


,125 


, 94 


,100 


,161 




10 


,139 


»104 


,111 


,17» 


t 


il 


,153 


,114 


,122 


,196 




- 1 
2 


,167 


,125 


,133 


,214 




,333 


,250 


,267 


,429 




2 


,500 


,375 


,400 


,643 




4 


,666 


,500 


,533 


,857 




5 


,833 


,625 


,667 


1,171 




6 


1 ,GOa 


,750 


,800 ' 


1,286 




7 


1,167 


,875 


,933 


L50a 




8 
9 


1,333 


1,000 


1,067 


1 7U 


CO 


1,500 


1,125 


1,200 


1,929 




lo 

k 1 ■ 


1»667 


1,250 


1,353 


2,143 




\ r833 


1,375 


1,467 


2,657 


^mm 


12 

1 « ' 


2,000 


1,500 


1,600 


2,571 




13 


2,167 


1,625 


1,733 


2,786 




U 


2,333 


1,750 


1,867 


3,000 




15 


2,500 


1,875 


2,000 


3,214 






2,667 


2,000 


2,133 


3,434 




17 


2,833 


2,125 . 


2,267 


3,643 




18 


3,000 


2,250 


2.400 


3,857 




19 


3,167 


2,375 


2,537 


4,on 



/ 
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TABLE 
For reducing the Currencies, &c. continued. 





. 


-'r> 




•""T^: ..ii. 




\ ■ 


'» 








New H^mp. 


New York, 


Niew Jersey, 


S« Carolina. 




&c. &c. 

V . 


» 


&c. 


&c. 


£' 


p^ c. m* 


/?. cm. 


Z) C. HI. 


27. e m. 


1 


3,333 


2,2 


2,666 


4'286 


2 


6,667 


5,0 


5,333 


8.571 


3 


10,000 


7,5 


8,000 


12,857 


4 


13,333 


!0,0 


1 10,667 


17,143 


5 


16.667 


12,5 


13,333 


21.429 


6 


20,000 


150 


16,000 


25,714 


7 


23,333 


17,5 


18,667 


30,000 


8 


26,667 


20 


21.332 


34,286 


9 


30,000 


22,5 


24,00(> 


38.571 


10 


33,233 


25,0 


26,667 


42,857 


20 


66,667 


50,0 


5?. 333 


85,714 


30 


100,000 


75,0 


fio.ooo 


128,571 


40 


133,333 


100,0 


106,6J7 


171,429 


50 


166,667 


J25»0 


133 333 


214,286 


60 


200,000 


150, 


1 60,000 


257,143 


70 


233,333 


175, 


186.667 


300,000 


80 


266,667 


200, 


213.333 


342 857 


90 


300,000 


225. 


240.000 


385,714 


100 


333,333 


250, 


266.667 


428,571 


ijoo 


666,667 


500, 


533,333 


857,143 


300 


1000,000 


750, 


800,000 


1285,714 


400 


1333,333 


1000, 


1066,667 


1714,286 


500 


1666.667 


1250, 


1333,333 


2142,857 


, 600 


2000,000 


J 500. 


1600,000 


2571,429 


700 


2333,533 


1750, 


1866,667 


3000 000 


800 


2666,666 . 


2000, 


2133 333 


3428.571 


966 


3000 000 


2250, 


2400,000 


3857,143 


jlOOO 


^$'\'\ f^f^l 


2500, 


2666,667 


4285.714 1 



For reducing Federal Money to the currencies of the several 

United States 



JD. its 

' ,01 
,02 

,03 
,04 
,05 
,06 
,07 
,08 
,09 



New-Harop. 
&c &c. 
Dol. 6x. 



/ 



1 
2 
4 
3 
4 
5 
5 
6 

r 



3 
2 
1 


o 

1 


3 
2 
I 



New york, 

Sec, 

Dol Ss. 



New Jersey 
DoL 766, 



£, «. d. q, 

i y 

2 

3 

3 3 

4 3 

5 3 

6 3 

7 3 
ft 3 
9 2 



£.h.d. q* 



\ 



1 
I 

2 

** 
o 

4 

5 

6 

7 
8 



o 
3 
3 
2 
2 
2 
I 

i 






Sou. Carolina. 

&c. 

DoL 4?»6. 




5 
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TABLE, 

For reducing the Currencies, &c. continued. 





New.Hainp. 


New. York, 


New-Jersey, 


South Carolin?. 




dec. &c* 


<&c. 


&c. 


ftfc. 


/)©/« Ct9. 


fin a ti g 


£, s. d, q. 


C» 8- d, q 


^. t« J. q. 


,20 


1 2 2 


1 7 1 


\ 16 


11 I 


,30 


1 9 2 


2 4 3 


2 3 


1 4 3 


,40 


2 4 3 


3 2 2 


3 


1 10 2 


,50 


3 


4 


3 9 


2 4 


,60 


3 7 1 


4 9 2 


4 6 


2 9^ 2 


^ ,70 


4 2 2 


5 7 1 


5 3 


3 3 1 


,80 


4 9 2 


6 4 3 


6 


3 8 3 


,90 


5 4 3 


7 2 2 


6 9 


4 2 2 


' 1. 


6 


8 


7 6 G 


4 8 


2, 


12 


16 


15 


9 4 


3, 


18 


1 4 O 


1 2 6 


14 


*, 


I 4 O' 


I 12 


1 10 


18 8 


5, 


I 10 


2 


1 17 6 


13 4 


6, 


1 U 


2 8 


2^ 5 


18 


r, 


2 2 


2 16 


2 12 6 


1 12 8 


8, 


2 8 U 


S 4 


3 


1 17 4 


9, 


2 U 


3 12 


3 7 6 


2 2 


10 


3 


4 


3 15 


2 6 8 


20 


6 


8 


2 10 1 


4 13 4 


30 


9 


12 115 


7 • 


40 


12 


16 ,15 


9 6 8 


50 


15 


20 


18 15 


11 13 4 


60 


18 


24 


22 10 


14 


70 


21 


28 


26 5 


16 6 8 


80 


1 ^* 


32 


30 


18 13 4 


90 


27 • 


36 


33 l5 


21 


)00 


90 


40 


37 10 


23 6 g 


200 


60 


80 


75 © 


4t 13 4 
70 6 


300 


90 


120 


112 10 


400 


120 


160 


150 


93 6 8 


500 


150 


200 


187 10 


116 13 4 


60O 


180 


240 


225 


140 


700 


210 


280 


262 10 


163 6 8 


800 


240 


320 


300 


186 13 4 


900 


270 


360 


336 10 


210 


1000 


3O0 


400 


375 


233 6 7 


2000 


600 


800 


750 


466 13 4 


3000 


900 


1200 


1125 


700 


4000 


12C0 


16G0 


1500 


933 6 8 


5000 


I5O0 


2000 


1875 


1166 IS 4 


6000 


1800 


240p 


2250 


1 400 


7000 


2100 


2800 


2625 


1633 6 8 


8000 


2400 


- 3200 


3000 


1866 IS 4 


9000 


2700 


3600 


3-375 


2100 


10000 


SfOO 


4000 


hrso 


*^\%\^ ^ ^ 



\ 



N 



98 SIMPLE INTEREST. Sect. II. 4. 

§ 4. ?' 




i 



INTEREST is, the allowance given for the use ofrincmcy, by the borrow- 
er to the lender. It is computed at so xnany dollars for each hundred lent 
for a year, (per annum ) and a like proportion for a greater or less time. 
The highest rate is limited by oiii laws to 6 per tent, that is 6 dollats for a 
hundred dollars. 6 cents for a hundred cents. iCSforajCiOO, &c. This is 
called legal inter, sty and is always undeirstaod when no other rate is mention* 
ed. 

1 here are three things to be noticed in Interest, 

\ The Phincipal ; or, money lent. 

2. The Rate ; or, sxxm per cent, agreed on. 

3. The Amount ; or principal and Interest added together. 
Interest is of two sorts, iimpU and compound. 

1 Simple Interest is that which is allowed for the principal only. 

2. Compound Interest is that which arises from the interest being added 
to ihe principal and (continuing in the hands of the lender) becomes a part 
of ihe principal, at the end of each stated time of payment. 

GENERAL RULE. 

1. For one year, multiply the principal by the rate, from the product cut 
off the two right hand figures of the dollars, which will be cents, those to the 
left hand wmH be dollars ; or, v;hick is the same thin?, remove ihe sepeura- 
trix frorn its natural place two figures towards the left hand, then all those 
tigures to the left hand wi!l be dollars, and those to the right band will be 
cents, mills, and parts of a mill. 

In the same way is calculated t'e interest on any sum of money in pounds^ shUtingB^ 
pence and fat things ^ with this difference only% that the twt figures cut off to the right 
hand of pounds^ must he reduced to the lowest denomination t each time cutting off 
as at first. 

2. For two or more year s^ multiply the interest of one year by the number 
of years - 

3. For months^ take proportional or aliquot parts of the interest for 1 year, 
that ^s, for 6 months, J ; for 4? months, tJ^ j for 3 months, 4, &c. 

For dayss the proportional or aliquot parts of the intertst for one month, 
allowing SO days to a month. 

EXAMPLES. 
1 . What is the Interest of Dolls. 86,4*46 for one year, at 6 per cent ? 

OPERATION. 

Dolls, cts* m In the product of the principal multi- 

set 4*4^ 6 principal plied by the rate is found the answer. 

6 rate. Thus, cutting o£F the two right liand 

' -: — figures from the dollars leave five on the 

5| 18, 67 6 interest, left hand which is dollars ; the two fig- 

' ures cut off ( 18 ) are cents, the next fig- 

urS (S) is mills ; all the figures \i?hicU may chance to be at the right hand of 
ixjs'JIs, are parts e/amiU ; hence we c«l\«c\xVv« iimnuervb 4«iUx\%cU»6 ^m^ 
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2. What is the interest of £365 14i^//« 6 milltt for three years, 7 months 
and 6 days ? 

OPERATIOV; 

3 6 5, 1 4f 6 principal. 
6 rate* 



6 months I) 2 1|9 0, 8 7 6 interejl fir we year, 

3 



6 5, 7 2 6 ,2 3 inteteft for tbree years s 

1 month 4) 1 0,-9 5 4 3 8 inter efi for % months , 

6 days I) 1, 8 2 5 7 S interefi for \ month. 

, 3 6 ^ 1 4> in'ierejl for tdays^ 

7 8, 8 7 15 3 interest for 3 years, 7 months, and 6 days ; that 

n IS dolls bl as 1 ,|S w. 
Because' 7 months is not an even part of a year, take two such numbers 
as are even parts and which added together will make 7 i6 and 1 ) 6 months 
is j of a year, therefore, for 6 months, divide the interest of one year by 2 ; 
againi 1 month is -^ of 6 months, therefore, for \ months divide the interest of 
6 months by 6. For the days, because 6 d^ys is | of atmonth* or of bO days 
therefore, for 6 dayf, divide the interest of 1 month by 5 Lastly add the in- 
terest of all the parts of the time together, the sum is die answer. 

3. What is the interest of iC71 7*. S^d. 4. What is the interest of 16?. 
for 1 year, at ^ per cent ? Sd for 1 year ? ^iij, 1 ibiU. 

OPERATIOZr. 

£ 8, d* Qn 

71 7 6 2 
6 

/;4f28 5 3 
20 

• - r I 

\ . 

12 

^.7l8S 

9.3|32 Am ^4 59 Hd. 
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IVbin the rate h of 6 per eenif there is no/, perhaps a Mcre>eoncve andea^y way 
of cafimg Interest^ on any fum of money in Dollar » Centi^ and Mills ^ tiam hyt tic 
fdlowinp 

METHOD. 

Write down half the greatest even number of months for a multiplier ; if 
there be aa odd month it must be reckoned SO days, for which and. the pvcvt 
days* if any, seek how many times you can have 6 in the sum of them, place 
the figure for a decimal at the right hand of half the even number of months, 
already found* by which multiply the principal ; observing in pointing off the 
product, to remove the decimal point or sparatrix /cbo figures from its nat- 
ural place towards the left hand» that is point {y^two more places for deci- 
mals in the product, than there are decimal places in the multiplicand and 
multiplier counted together ; then all the figures to the left hand of the 
point, will be dollars, and those to the right hand, dimes^ cents, mills, &c. 
which will be the interest required. 

Should there be a remainder in taking one sixth of the days/rediTce it t^ a, 
vulgar fraction, for which take aliquot parts of the multiplicand. Thus, 
If the remainder be i=:::|, divicb the multiplicand by 6 
If . . - 2rrf, ... byS 

If . - - S=r|, • . . by2 

If . • • 4izrf, ... by S twice. 

If - • • 5=r J, and j^ - - -by S^and S 
The quotients which in tlus way occur, most be added to the product of the 
principal multiplied by half the months, &c. the sum thus produced^ wiU bet 
the interest required. 

When there are day 9^ hut a lef< numher than 6, so that 6 cannot be contained in 
them put a cypher in place of the decimals at the right hand of the months^ 
then proceed in all respects as above directed, 

NoTB. In casting interest, each month is reckoufid SO days. 

EXAMPLESr 
1. What is the interest of dolls 76,54 for 1 year, 7 months^ and 1 1 days ? 

OPERATION. 

7 6, 5 4 The number of months beiisg 19, the greatest 

9 6 even number is 18, half of which is 9, which I 

■ ' " ■ write down ; then seeking hqw often 6 is con- 

4 5 9 2 4 rained in 41, (the sum of tl|e days in the odd 

6 8 S 8 6 month and given days) I find it will be 6 times 

; 3 8 2 7 which I also set dowp %\ the rif ht h«nd of half the 

•j- 2 5 5 7 even number of months for a decimal, by which 

^ ..i.....^........-..— together I multiply the principal. In talcing one 

Jins. 7, 4 1 16 2 sixth of the days (4I) there will be a remainder 

of 5r=^and \ for which I take, first one half the 
multiplicand, that is, divide the multiplicand 
^ ^ by 2, then by 3, and these quotients added, 

^ '^ g with the products of half the even number of 

months, &c. the sum of them will shew the inter- 
est required, observing to count o£P two more figures for decimals in the pro- 
duct than there are decimal figures in both the multiplier and multiplicand 
counted together. 

For the conciseness and simplicity of the above method it is conceived 
that iastrttctors wUl recommend it to theii* pupils inpiefeience toany other. 
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2. What IS the interest of Dolls, 
5^9 S for 2 years and Smooths I 
jifis 94 centi, 8 mills* 



3 ^kat if the iiiKrest ofDoBs. 

' 67,6^ for 3 y^aia. and 2. months. ? 

^/.^ 12 i)«r/f. 84f ^^/. 7 mliu 



4. What is the interest of 91 
cents for 28 years ? 

Am, 1 ^0/. 47 f/i. 4 in. 



When the interest on any sum is reqair* 
ed for a great number of years^ it wi}] be 
easier first to find the interest for 1^ yeciTt 
then multiply the inteiest so found by the 
number of years. 

5. What isthemterestofDoft. 
aS7Q3^, for ifedayiJ 

4ns, 4. <29/r% 78 r^# 3 m. 



When the rate i» any ether thao & pmb cJffxa** Jfas^Jind it^ mt^a* al^ S /«> ceaK 
then divide the interest so found hy su^kfiarts^ a*^ the interest at the rate required^ at^ 
ceeds or Jails short of the interest at ^pir cent, mid the.quQtkt4 ikdMt9 w luhfrofted 
from the interest at 6 fer cent, a^ the aas/t vxay, he^ vfillfive fhe int^rtst at tti rat4 1^ 
quiretl* 



6; WhaJD i& tlie iatejpffst of iWff. 
137,84 for 9 years and 61 months 
at 5 f^ cent P Answ JD^s* 1728, 



7. What is the interest of Z>«b^ 
7^,07 for 10 inonth* at Bferc€9ti 

jfnK Dols. 5,871. 
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S. What is the interest of S3»^9 
for 1 months 19 days, at 3 per cent ? 

10. What js the interest of 
£1600 for I year and S months ? 
Aru, 1^0 Dollt. 

12. What is the interest of 
2i7,68 for 1 1 months Sc 28 days ? 

jIm DolU. 1|04^5 

1i. What is the interest of 105 JDoi/^. 
61 for 1 year, 7 months and 6 days ? 
Jn^' 10 Dols. IS r^«. 18 fif. 



9' What is the interest of $1 8 
for 2 years, 1 4 days, at 7 per 
cent ? ^ii«. 2 Do/r. 56 cts, 9 m. 

rt . What IS the interest of g5t 
811 for 1 year and 11 months? 

jSns. 66 cts, 8m* 

13. What is the interest of 
B86 1 , 1 2 for 9 months, 25 days, at 
7 per cent ? ^«». g4<9,394. 

15. What is the intereft of g86 
for 9 months ? Jn9. iS3,87. 



16. What is the interest of 878,35 17. What is the interest of 812 

for 5 years 10 months, and S dajs ? DolU, SO cU for 2 years 8 months 

jens. 27 /)0//«. 46 f/« 5m. ' and 4 days > Ma. g 130.509, 

To this mode of computing interest, I woetld add from the " MatMcbu" 
9eH9 Ju9ttci* a 

METHOD 

Of computing the interest due upon bonds, notes, (s?c* when partial 
payments may at different times be made^ as ejtablisbed by the 
Courts oflavj in Massachusetts. 

RULE. 

Cast the interest up to the first payment, and if the payment exceed the 
interest, deduct the excess from the principal, and cast the interest upon the 
remainder, to the time of the secona payment. If the payment be \ts% than 
the interest, place it by itself, and cast on the interest to the time of the next 
payment, and so on, until the payments exceed th^ interest, then deduct the 
excess from the principal, and proceed as before. 

EXAMPLES. 
Suppose K should have a bond against B for 1 i 66 dollars 6 6 cents, and 6 
mills, dated May 1, 1796, upon which the following paymems should be 
made, viz* 

^ Dollars Mills. Months, Day*. 

1. December 3i, 1796. • .... 166,666 7 

2. July 10, 1797 16,€66 6 

3. Septemby 1, 1798 ...... 50,ooo 13 

4. June 14, 1799 333,333 9 

5. April V5, 1800 - - . . ^ . . 630,000 10 
What will be due upon it August 3, 1 80 1 ? 15 

jfna. 8237,76. 

To facilitate the operation, let the space of time from the date ot the Bond 

to the day of the first payment, and from the time of one payment to that of 

another, and from that of the last payment to the time of settlement, be first 

computed and set down agaiist the d^ of payment as above. Then set down 



34 
15 

21 

13 

1 

18 



Sect. II. 



SIMPLE INTEREST. 



103 



tlie sum on which the interest is to be cast« with ihe interest and payments in 
columns thus. 





i'riacipaU 


i ime. 


Interest. 


l^aymenls. * 


Excess. 


1 


1166,666 
121.167 


'Mo^ Da. 
7 24 

6 15 

13 21 

9 13 

10 1 

' 15 18 
The last rexns 


DoU9. iW. 
45,499 

33,978 
71,616 
49 312 


166,666 

16,666 

50,000 

333,333 


121,167 


2 
3 
4 


lO-;5,499 
1045 499 
1045,499 

245,093 






154^06 

• 

40,153 

17,203 
linder 


399,999 

• 

620,000 
220,559 


245,093 


5 


800,406 
579,847 


579,847 




220,559 





Interest ivm the last payment 17,203 
Sum due Aug. 1, 1801, 



237,762 



2, Supposing a note of 867 dollars 33 cents, dated January 6, 1794*, upon 

which the following payments should be made, viz. 

Dollfi. Cents. 

1. A prill 6, 1797 136,44 

2. April] 6. 1799, 3i9, 
S. Jan. 1, 1800, 518,68 

What would be due July 11, 1801 ? Ans. Dolls. 215,103, 
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COMPOUND INTEREST 

Is calculated by adding 'he interest to the principal at the end of each year 
and maklr^ tk^ amoant the principal for the succeeding year; then the 
giren principal subtracted irom the last amount, the remainder will be the 
compound intereft. 

A concise and easy method of casting Compound Interest ^ at 6 per 

cent on any sum in Federal Money. 

RULE. 
Multiply the given sum, if 

for 2 ytars^ by 1 12,36 For 7 year^ by 150,36^0 

8 yearo — 11 9, 10 1 6 8 years — 1 59,384 8 

4. yeart — )25,?*76 9 year\ — 168,9*78 

5 yearn — 1 33,8225 1 years — 1 79,0847 

6 year^ —Hi ,8S1 9 1 1 years — 1 89,8298 

NoTB 1. Three t>f the first higbtest <!ecimals, in the above numbers, will be 
sufficiently accurate for most opsrations ; the product, remembering to 
remove the Mparatrix tiuo figures fr6m its natural place towards the left 
hand, will then shew the amount of principal and compound interest for 
yk» given niamber of y^ars. Subtract the principal from the amount, and 
ic will shew the compouftd interest, 

2. When there are months and day ^ ; £rst find the amount of principal and 
compound interest for the years, agreeably to the foregoing method, then 
for the months and days cast the umple interest on the amount thus found ; 
this added to the amount will give the answer. 

3. ^ny sum of money at Compound Interest, will double itself in 1 1 years 
10 months and 22 days, 

EXAMPLES. 
. 1, What is the compound in- 2. What is the amount of j5236 at 

terest of §55,75 for 1 1 yeais ? compound interest, for 4? years, 7 

months and 6 days I 

OPEIIATION. OPERATION. 

5 6, 75 ^ 12 6, 2476 
18 9, 829, 336 



51075 7574*856 

115 5 3787428 

45400 25 2 4952 
6 10 7 5 



45400 liS29 7, 944336 Jmouat. 

5 6 7 5 3, 6 \Jor4i years. 



10 7, 7279575 Amount, 17 8 7 6 6 4 

5 6, 7 5 Principal subtracted, 8 9 3 8 3 2 

■*■'■ ■ — ' \fno. 6 ^tfv«. 

)!5 0, 9 7 Compound iniere t. gl 0, 7 2 5 9 8 4 Jnierejtfot j 

2 9 7, 9 4 4 Amount for ^ytars, 

' _..— [jadded. 

83 8, 6 6 9 
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Supplement to ^^impfe '^Utttt^t 

QUESTJONS. 

i. JVhat is Iniae^i ? 

2. What it unditufoQu hy 6 fier cent ? 3 fier cent > 8 fier cent ? l^c, 

3. What fier cent fier annum is aiiotovd by law to the lender f^t the u&e ff 

his money ? 

4. JVhat is undvrstood by the /.rinci/ial ? the rate ? the amount 9 

6. Of hovf many kinds is iri:resf ? in what Joes the diffttence consist ? 

6. How is simfile interest calculated fjr one year^ in Federal Money ? 

7 m For more years than one^ how is tht interest found ? 

6. When there are months and days^ what is the method cf firtaedure if 

P. What other method is there rf casting i^tter eat on sums in Federal Money ? 

10k When the dt^ysare a iess number (haH 6, so that 6 tann^t be contained 

ia them^ what is to be done ? 

1 1 . How is simfUe inttreet cau in fiounda^ shiHinfs, fience and farthings ? 

IB. ^Vhenfiartial payments are made at different times y hofff is the interest 

cdkulat&d ? 

JSJtERCiSES. 

1, What IS the interest of 2916J2, 2. What is the interast of />99> 
for 1 year aud 4 months ? I7cts. ^ 11 days ? 



3. What is the interest of D5,ld, for 4. What is the interest of i>l,07» 
7 months ^ jfnr» 1 8c//. Im. for 3 years, 6 months and 15 days ? 

Jns.22its.7m. 



tv' 



o 
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5. What IS the interest of £i>\ lis. 3\(i. 6. What is the interest of 
for a 7«ar and 2 months ? 2)273,51 , at 7 per cent, for 1 

Jm. ^2 IS/. 2|r/. year and lO days ? 

./^*/. 1)19,677: 



7. Supposing a note of Z)317,92, dated July 5, 1797» on which were the 
following payments— Sept. IS, 1799, jD 208,04? ; March 10, 1800, Z)76 ; 
what was the sum due Jan. 1» 1801 ? ^nt, Z}83,99l. 



i 
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§ 5. Compound .fIl5ultt|Jlication 



Compound Multiplication is when the Multiplicand consists of several 
denominations. It is particularly useful in finding the value of Goods, 

The different denominations in what was formerly called Lawful Moneys 
render this rule with some others in Arithmetic, as Compound iniiuton and 
Fraciicey rules of great usefulness, quite tedious, aad the varieiy of cases nec- 
essarily introduced, extremely burthensome to the memory. This lumber of 
the mind miprht be almost wholly dispensed with, weie the habit cf reckoning 
in Federal Money generally adopted through the United States. 

For important reasons. Founds, ShUling9t Pence znd Fartbmg9f Ought to 
fall wholly in disuse : Federal Money is our National currency • the scholar 
might encompass the most useful rules in Arithmetic in half the time; the 
value of commodities bought and sold, might be cast with half the trouble, 
and with much less liability to errors, were all the calculations in Money uni. 
versally trnde m Dollant^ Cents and Mi la. But this, to be practiced, must 
be taught ; it must be taught in our schools, and so long as the prices of 
goods, and almost ev«ry man's accounts are in Pounds , ^hiii'mgs^ Pence and Far* 
thingf^ this mode of reckoning must not be left untaught. 

To comprise the greater usefulr^ess, and also to shew the great advan- 
tage which is gained by reckoning in Federal Money, I have contrasted the 
two modes of account, and in separate columns on ihe same page, have put 
the same questions in Old Lawful, and in Federal Money. 

OPERATIONS. 



la Pounds, ShilL Pence ^ Farib 

CASE 1. 
When the quantity doei not exceed 1 2 
yards, pounds, ^c set down the price 
of 1 yard or pound, and place the 
quantity underneath the lowest de- 
nomination for a multiplier. Begin, 
by multiplying the lowest denomina- 
tion, and carry by the same rules from 
one denomination to another, as in 
Compound Addition. 

Examples. 

1. What will 7 yards of cloth cost 
at 9s5 per yard ? 

OPERATION. 

£• s« a. 

9 5 price of 1 yard^ 
7 yards 

Ans. S 5 11 price of 9 yards. 

I say, 7 times 5 is $5 pence— 2s 1 1. I 
set down 1 1 and carry % saying 7 
times 9 is 63, and 2 I carry is 65s. 
ni^S 5s. which I set down. 



1 



Jn Dollars, Cems^ Milk. 

IN ALL CASES. 

Multiply the price and the quanti- 
ty together, according to the rules of 
multiplication in Decimal Fractions, 
and Federal Money, and the product 
will be the answer- That is, 
^ Multiply as in Simple Multi plica- 
tion, and from the product poin". off 
so many places for cents and mills 
as there are places of cents and mills 
in the price. 

Examples. 

I, What will 7 yards of cloth cost 
at gl,Sr (equal to 9s 5) per yard > 

OPERATION. 

D. ets. As there are 

1, 51 price. two decimal 

7 quantity, places in th. 

— — price, so I makj 

Ans, 10, 90 price of 9y. two in tl x^ 



108 COMPOUND MUI-TIPLICATION. Sect, IL 5. 

Pounds, SbilL Pen^e, Fat lb. \ DoHan, CcntSy Milh. 

2. Whaf will 9 pounds of sugar 3. Wh;^t: will 9 pounds of suga^ 
ceft at 10/ per \\> ? AtM. 7s6 cost at ^0»ld9 per lb ? An$. g i,l!^l. 



S. Wha^ will e yards of cloth cost 
at 41 lOs* ^d. per yard ? 

Afis. ^3s. 9i. 



CASE 2. 

iVien the qnanilty exceidx \% andif 
any num'jer wlbin the Multiplication 
TadUt xnultiply two such nunnibers as 
when multiplied together, will pro- 
duce the given quantity. 

If no two numbers will do this ex- 
s^ctiy, multiply by two such nunabers 
as come the nearest to it, and by the 
deficiency or excess multiply the mul- 
tiplicand, and this product added to 
or subtracted from the first product, 
as the case niay require, gives the 
c^nswer. 

EXAMPLES. 
I. What will 42 yards of cloth 
f;ost at I5s9 per yard ? 

OPERATION. 

ip. s. d 

9 15 9 price, of \ yard. 
Multiplied hy e 



3. What will 6 yards of cloth post 
at 85,07 per yard ? 

Atis. 830,4?, 



lit: 




Muhtpled by 



4 14 6 price qJ 6ydi. 

7 



Ans. 33 1 6 price of 42 yds* 
Because 6 times 7 is 42, I multiply 
dte price of J yard by 6, and this pro- 
ductbjr 7, as the rule directs* 



4. What wil^42^dsof clath ^of 
at g2,635 per fktd ? 

QPERATIOK. 
Dn CtS. OT. 

2, 6 ? 5 
4 2 



\ 



5 25 Q 
t 5 

■■■■ ■■ m I I 'm 

gi 1 Q, 25 OA?^ 



Sect, II. 5. COMPOUND MUI^TIPLICATION. 109 

Pounds, SbilL Pence, Fnrth. 1 Dollars, Cents, Mills. 



2. What will 125 yards of cloth 
^st sft 5s7 yer yard ? ^nf- £9"^ 17s} !? 



8. What will 51 pounds of tea cost 
f^t »s6 per Ih. ? /ns^ £8 18sG^ 



f What will 130 yards of cloth 
cpft ai £2 3sS| per yard ? 

«/fnx« /284 7s6. 



5. What will 1?^ yard* of doth 
cos?; at 33 f ents of r yard ? 



6. What will 51 pounds of tea eost 
at 20,58$ per lb f 



7. What win ISO yards of cloth 
cost at 87,25 per yard I 

jfns. S942,50. 



CASE 3. 

fFhen the muhiplier^ ihfit itj the quart- 
iiijlt exceeds j44, multiply f rst by 10, 
sind this product again t>y U), which 
will give thc^ price of 10c J yards, &c. 
and if the <}uan ity be even hundreds, 
multiply the prce of pne hundred by 
the number of hv^ndreds in the ques- 
tion, and the product will be the an- 
swer ; if there are odd numbers, 
multiply the price pf 10 by the num* 
ber of tens, and tli? price of unity, or 
1, by the number oi unitt, then t)>ese 
several products ad d together will 
lie the answer* 



I 



I 
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EXAMPLES 

1. What will 56S yards of cloth 
cost at 1 1 6s. 7^. per yar4 ? 

OPERATION. 

1 6 1 price of \ yard^ 
10 



IS 5 \0 price 9f 10 yards. 
10 



132 18 4/rftCir 0^100 y^. 
5 ^ 



664 1 1 S price of 500 yd^. 
Stimea\Oydtt79 15 price of &i yds. 
Stimes 1 yd* S 1 9 9 price of 3 yds. 

jtnu 71j8 6 S price of 56$ yd*, 

2. What will 328 yards of cloth 
cost at 10s 6ld. peryard? 

jIm. ^172 17ff 8d. 



S. What vill 624 yards of cloth 
C0£t at 12s. Sd. per yard i 

Jinu £S95 4s. 



8. What will 563 yards of cloth 
cost at jg4,43 per yard ? 

OPERATION. 

Tds. 5 6 3 
8 4, 4 3 



16 8 9 

2 2 5 2 
2 2 5 2 

22 4 9 4, 9 jina. 



9. What will 328 yards of cloth 
cost at 8 1,7 5 7 per yard ? 

Ans, g57«,296 



10. What will 624 yards of ^loth 
cost at 82,1 1 1 per yard ? 

Ans. 8 1317,264. 



Sbct.II.5. supplement to C.MULTIPLICATION.IU 

Supplement to CompounHJlEultiplitatton. 

QUESTIONS. 

U What it Compound MultlpRcaiion ? 

2. /iT/i&a/ is iis use ? 

3. jfre operations most iosy in Old Lawful •r in Federal MotiEr ? \ 

4. What i* the Rule of Compound Multiplication f 

5. When the quantity^ that is the Multiplier ^ exceeds 12, and it within the Mti» 

tipttcation Tahle^ what are the step^ to be taken ? 

6. When no two numbero multiplied together will produce thigiren quantity , what 

then is to he done ? 

7. When the multiplier exceeds^ 144) what f « the method of procedure ? 

8. When the price of goodo are given in Federal Money^, what it the genergt 

and universal rule for finding their value hy multiplication ? 

EXEhCISES. 
I. A man has S8 silver cups, each 2. If a man travel 34 miles Sftti:- 
•ne weighing \o% ^pwts. \tgrs* how longs, and 17 rods in one day, how 
xntich silver do they all contain \ &r will he travel in ^2 days I 

Ans. 3/^. 89S, \9pwts. 6grs^ Ans. 2134 nuletf^fun l^rodt* 



\ 



N 



8. What will 935 yards of doth 4. If ahorse run a mile in 1? minji 
come to at iCl 28. 5^ per yard I ntes, id seconds, in what time would 

Aas. i(263 17s. 8ji/. he go 176 miles ? 

Ans^ 1Z>, lib. S9m.56jf^ 



ua 



COMt*OlJfND DIVISION. 



Sect. It. 6< 



§ 6, Compound <E>tt)i|Jion» 

COMPOUND DlViSI0l4 is the dividing of diferent dertomixxations. 

OPFHAltONS. 



In Pounds^ SbilL Pence ^ Parth. 

CASE 1. 

1, When the ifivuot, thai it the quau' 
tiiy don HOi ^ijfceed '■ 2t begin at t|ie 
highestdenomtaacionrand in that man- 
ner of short division, find how^ itiany 
tio^ei the drifisQr \\% contained in it ; 
place the quotient under its own de*- 
nomination, and if any thing reihain^ 
tedace it tothe next l^ss denomina- 
tion, and divide as before ; so proceed 
ihroagh all the denominations. 

2. Jf the quqnt'Uy exceeiiB \% tfttd 
there he any tnuo numbers hvh'tch muhipli' 
ed tdgether wdl prtrdu:e i/, di vi de thd 
price first by one of those numbersi . 
and this quotient by the other. 

EXAMPLES. 
1. if 5 yards of cloth cost li IS's, 
9ii what is that per yard ? 

OPS,ja^TlON. 

iV s. d. 
5)5 13 6 priceofSyda. 

14 S^ price of \ yard. 
Pindiilg I cannot have the divisor 
(5) in the firll denomination [£s^ I 
reduce It to shillings, (GO) atid add in 
the IS shillings, which 4nake73 shil- 
lings in which the divisor (5J is con- 
tained 14 times, and 3 remain ; 1 set 
down the 14, and the remainder (3 
shillings) reduce to pence (36) and the 
6/* added make 42 pence, in whicfi 
the divisor is contained 8 times and 
tmfo remain % I set dp,wn the S and re- 
duce the d pence to farthings (8; in 
which I have the divisor once ( 1 qr^ 
or {d.) and a remainder of -^ of a farth- 
ing, which being of small value is 
neglected. 

% If 48 .yards of cloth cost if4 
16S| 4jJ. what is that per yard > 

Ans. iC3 2s« 

I 



In Dollars, Cents, Mills^ 

IN ALL CASESi 

"Divide the price by the quantity, 
and point off so many places for cents 
and mills in the product as there are 
places of cts. and mills in the dividend* 

If the quaniily he a canp^ytic nwnher, 
that is produced by the multiplication 
of two numbers, ihe operation may 
l)e varied by dividing the price 6rst 
by one of those ;mmbers, and thi^ 
quotient by the other, 

EXAMPLte^. 

l» If 5jlards pf cloth eqst gl2,U5; 
what is that per ya^d ? 
^;iE»ATiotv. 
D, Cts. 
.4)1 2* ai5 • : Thpre are two 

■' . : .- • decimal places ii^ 

Ans. 2, 4 5,,; t}xe dividend I,. 

therefore point oS 
two places for decimals^ or cents in 
the quotient. 



2. If48 yards of doth cost 5816,06 
what is that per yard ? 

Ans, S0|33. 
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Pounds^ Shtlh Pence ^ Fartb. I Dollars^ Cent$f Mills. 

3. if 241b. of tea cost £^ 7s 9|</. I S. If 24U>. of tea cost ft7»d7t what 
what is that per lb. is that per lb ? 

Jins. CO li. Wld. \ Am. 0,332. 



4. If 35 yards of clodi cost £^62 6x 
7i{</. what is that per yard ? 

Am. iCl 4s 2^dl 



4. If 35 yards of cloth ccst814U 
103, what ts that per yard > 

Am. 24,031. 



CASK 2. 

!• ^* Hamng the price cf a hundred 
mmght ( 1 1 2lb. ) to find the price of I lb. 
divide the given price by o, that quo- 
tient by 7, and this quotient by 2, and 
the laft quotient will be the price of 
1/*. required *' 

2. If the numhdt of hundred weight 
be more than om, first divide the whole 
price by the number of kundredsi 
then proceed as before. 

EXAMPLES. 

1. If 1 cwt. of sugar costiCS 7« 6d 
what is that per lb ? 

OPERATION. 

£• t« d* o» . 

S)B 7 6 prke^ of Xcrnft. 

7)0 8 5 \priceofiiXb.or\eiui. 
2) 1 2 2 price of 21b. or ^-g ewt 
Am. 7 \ price of \\b. 



The same may be done in Federal 
Money. 



B. If \ cwt, of sugar cost $il»25, 
what is that per lb? Am. \<ieaas. 



i 



lU 



COMPOUND DIVISION. Sect. !!• 6. 



Pounds^ SbilL Pence^ Fartb^ 

3. If Srotf. of cocoa icost £lB 7s 4 J 
wh^t is Uiat per lb ^ jftu. 4d. 



w]i«: is that per lb ? 



Dollars^ Cents. Mi/Is. 

6. UScfvi of cocoa cost £51 ,^23, 



/«/« 6 cH. 1 flik 



9. If Set/ft- of sugar cost Hs 1S#. 
wbait is that per lb I Am. \ l^ 



T. If %cnvu of sugar cost S5^, 1 6T,^ 
Vfbat is Uiat per lb ? 



CASESw 
" /S^if *ife {Svijor is Bueh- a nwnler 
^^ cannot be produced by the multipUca 
tion of small numbers^ divide after the 
manner of long divtstony setting down 
the work of dividing and reducing," * 



I ■ ■' 
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/ 



I. If 46 yards ot cloih cost £53, 
10/. 6d, what is that per yard I 

OPJ£RATION. 

£ /. d. £» #. d, 
46)53 10 6(i 3 3i Ans. 

46 



7 
20 



46)150(3 
138 



12 
12 



46)150(3 
13S 



12 
4 

46)48(1 
46 



2. If 263 bushels of wheat cost 
if86 7if lOd, what is that per bushel ? 

jins.Ss.6^d. 



3 1 f 670 gallons of wine cost £147 
Yj. ] 1^. what is that per gallon ? 

Ans. 4«. 4f</. 



8. If 46 yards of cloth cost S5l7d, 
4i6» what is that per yard ? 



9, If 263 bushels of wheat cost 
8287,973, what is that per bushel 2 

Ans. S1,09S« 



10. If 670 gallons of wine cost 
S490,32, what is ^% per gallon ? 

■ Anf*|0,73. 



r 
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Supplement to Coni{i0unti ^ibt^ton 



i**-^ 



QUESTIONS. 

i 

U What it Con^tmd Dmsion ? 

2. When the price of any quantity f nottMcee^Bng 12, cf yards s pounds ^ l^c^ is giv 
en in pounds f shillings, pence andfarihinga^ how is the price of one yard found ? 

5. When the quantity is such a number as cannot he produced by the multipGcafion 
4 of small numbers f what is the method of procedure ? 

4. Having the price of an hundred weight giveny in what way is found the price 
of Mb? 

6, If there be several hundred weighty what are the steps of operatir^^ 

6. When the price is given in Federal Money ^ what is the method of operating ? 

EXERCISES. 



Founds^ SbilL Pence^ Fartb. 
I If 10 sheep cost jC4 58. 7i/, what 
is the price of each ? Ans. 8s.6j</« 



Dollars, Cents, MiUs^^ 

Let the Scholar reduce the price 
of sheep and of the cows to Federal 
Money, and perform the operadons 
in Dells. Cents and Mills. 



Price of 1 sheep 21 ,426, 



^ 2 If 84 cows cost £25$ IBs. iiehat 
is the price of each i 



Price of 1 cow» Z)10»06o. 
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3 If 121 pieces of cloth measure 
^S96yarJt, \qn 3na. what does each 
piece measure ? 

^ru S3 yards, $qr, Sutf. 



5. If 2cwr of rice cost £2 lU. 
61 J. what is that per lb. ? 

Jnf. 2id. 



7. If 47 bags of Indigo weigh 12 
cwt \qr. "IQlb. ^oz what does each 
weigh ? 

jins» Iqr^ lib. Hozn 



4. If 66 tea- spoons weigh 2/j lO^s^. 
14^/. what is the weight of each ? 



6. At,G2 llx. 6Ji for 2fw/. of 
rice, what is that in Ffderal Money^ 
and what is that per lb. ? 

Price of 1 /^. 3 centt^ 8 mi///* 



8 If 8 horses eat 900 bushels, and 
1 peck of oats in 1 year» how much 
will each horse eat per day ? 

Jns, Ifk \qu Ipt 2gil/ji. 



^ 



i 



IISSUPPLEMBKT TO COMPOUND DIVISIOK. Sect. 11.6, 

Divide i?297 2«. 3</- among 4? men, 6 boys, and give each man 3 times 
80 much as one boy / what vrill, each man share, and each boy ? 

OPERATION. , 

The men have triple €^ «. d. £. x. J. q. 

shares, therefore multi- 18:297 2 S (16 10 1 'Zzni 69y's s/jorg. 
ply the number of men 18 3 

(4) by S, and add the 

number of boys, (6) for 117 ^iw. 49 10 4 2z::z\ man's share. 

a divisor. 108 



PR'^OF. 



men. ioy^. 9 ^.49 10 4 2 

4 and 6 20 4 

8 



_ ) 182(10 198 1 6 ^menU share. 

12 • 18 

6 16 10 1 2 and 

— 26 

IS the number of equal 12 

shares in the whok — - 99 9 hoy^s shart, 

=:Divisor. )27(1 

18 iC29r 2 3 Oaddeds 

9 

4 

/ 

)S6(2 
36 

10. Divide iC 39 12/. 5d. among 4 men, 6 women, dnd 9 boys ; give each 
man double lo a woman, each woman double to a boy. 

^1 I 5 a hoy's share* 
Answer. > 2 2 10 woman's share. 
i ^ 5 ^ a man's share. 



Sect. II. 7. SINGLE RULE or THREE. 1 19 

§ 7. Mngit mule of Cfiree* 



THE Single Rule of Three, fcmetimes called the Rule^Paoportion 
is known b^ having three termf given to find xhe fourth. 
It is of TWO kinds, Direct and Indirect or Inverse. 

Single Rule of Thr^e Direct. 

The Single Rule of Three Direct teaches, by having three numbers given 
to And a fourth, which shall bear the same proportion to the mird that the 
second does to the first. 

It is evident that the value, weight* and measure of apy commodity is pio- 
porttonate to its quantity, that the amount of work, or consumption is pro* 
portion;ite to the time ; that gain. loss, and interest when the time is ^xe6, is 
proportionate to the capital sum from which it arises ; and that the eiFect 
produced by any cause is proportionate to the extent of that cause. 

These are cases in direct proportion* and all others may be known to be so, 
when the number sought increases or diminishes along with the term from 
which it is derived. Therefore, 

If more require morct or less require /^99, the question is always known to 
belong to the Rule of Three Direct, 

More requiring more^ is when the third term is greater than the first and re* 
quires the fourth term to be greater than the second. 

Lest requiring ks%^ is when the third term is less than the first and requires 

the fourth term to be less than the second. 

RULE. 

** I' State the question by making that number which asks the question, 
*« the third term, or putting it in the third place ; that which is of the same 
** name or quality as the demand, the first term, and that, which is of the 

same name or quality with the answer required, the second term " 

'< 2. Multiply the second and third terms together, divide by the first, and 

the quotient will be the answer to the question, which (as also the remain- 
** der) will be in the same denomination in which you left the second term, 
•• and may be brought into any other denomination required." 

The chief difficulty that occurs in the Rvle ofThree^ is the right placing of 
the numbers, or stating of the question ; this being accomplished th^re is no- 
thing to do, but to multiply and divide, and the work is done. 

To this end the nature of every question must be considered, and the cir- 
cumstances on which the proportion depends, observed, and comnton seme 
will direct this if the terms of the question be understood. 

The method of proof is by inverting the order of the question. 

Note 1, If the first and third terms, both or either, be of different denomi- 
nations, both ternis must be reduced to the lowest denomination meutioned 
in either, before stating the question, 

2. If the second term consists of different denomination?, it trust be reduce 
ed to the lowest denomination \ the fourth term, or answer will then l.e 
found in the same denomination, and must be reduced back again to the high* 
est denomination possible. 

3. After division if there be any remainder, and the quotient be not in ih^ 
lowest denomination, it must be reduced to the next less denomination, divid- 
ing as before* So continue to do, till it is brought to the lowest aenomin^- 
^on, or till nothing remains. 

4. In every question there is a supposition and a demand ; ihe supposi- 
tionis implied in the two first t^rxnsof the ststtemetxt/dv^ d^\a>^<i\^\^'^\Xv\^V 



«« 
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5. When any of the terms are given in Fediral M^oey the operation is 
conducte^ttt all respects as in simple numbers, observing only to place the 
point, or separatrix between dollars and cents, and to point o£F the results 
according to what has been taught already in Decimal FrojciidnSf Federal 
Mouey^ and farther ill«s€rated in Camp^nd Dmskn* 

6. When any number of barrels, bales, or other packages, or pieces ar^ 
given, if they be of equal contents, find the coittentt of one barrel or ptece« 
&c. in the lowest denomination mentioned, which multiply by the number 
of pieces, Sec. the product will be the contents of the whole — If the pieces 
ScC' be of unequal contents find the content of eaeh, add the&e together, 
and the suqj of them will be the whole quantity. 

7. The term which a^s the question, or that which implies the demand. 
is generally known by some of these words going before it ; How much i 
How many ? How long ? What cost ? What will > &c. 

EXAMPLES. 
1 . If 9lbt of tobacco cost 6/ what will 25lht cost f 



As 9 : 6 : 

25 



OFKRATIOM. 

Ih. 

I Q5 i ta tie answer. 



30 
12 



'f, d. 



9)150(16 8 answer 
9 

60 
54p 



6 
12 



Here 25/3/. which asks the question* 
(what vfill25&s. tsfc J is made the third 
term, by being put in the third place ; 
9lbs. being of the same name, the first 
term,^nd 6/ of the same name with die 
term sought, the second term. 

I multiply the second and third 
terms together, and divide by the first. 
'the remainder (6)1 reduce to pence, 
and divide as before. The quot£enti 
make the answer, 1 6s. 8d. 



9)72(8 
72 



00 

By inverting the order of the question it will stand thus, 
@. if 6x. buy 9lbsf of tobacco, what will 16x8 buy ? 

d. Here the term which asks the ques- 



X. 

6 

12 



16 
12 



8 



7 2fence 200 pence, 

pence, lbs pence. 
As, 72 : 9 : : 200 
200 



cioa (i6x8) is of di£Ferent denomina- 
tions ; it must, therefore, be reduced 
to the lowest denomination mentioned 
(pence) as must also the other term ' 
of the same namci consequently! to be 
the first term. 



72)1800(25/3 tfiixmr. 
144< 



3fi0 
S60 



Sect. IL 7. SflNGLR RULK of THREE DIRECT. 12 1 

' ' JgtAa — By tavertiBg the order of the question. 

3. Ifl6*8(=:200//^/i<:0 buy 25lbs. of Tdbacco,how much will6s(=7^- 
pnci) buy ? . 

OPERATION- 

As 200 -: 25 : 2 72 
72 



50 
175 



2|00)18|00C9lbs.-^iw, 
18 



These three questions are only the 
fir&t varied ; they shew how any ques- 
tion in this Rule, may be inverted. 



4« If \oz. of silver cost 6s9y what will be the price of a silver cup that 



1 

20 

20/^/. 
24r 

80 
40 

480^f #. 



s. d. 
6 9 
13 



c% pnvt. grs^ 



grt. J. gr9* 
A9 480 : 81 : : 4432 
4432 

162 

343 
324 
324 



9 
20 

] S4/W/. 
24 

752 
368 

4432 jrr«. 



i6 

As each of the 
terms contain dif« 
ferent denomina* 
tions, they must 
all be reduced to 
the lowest denomr 
ination mentiooed. 



J. q% 



480)358992(747 3^ An^foer^ which must be reduced \m 

3360 the highest deoomination ; thus, 

1 2)7 4 7 3|f . 

2299 ..«.»........-..— ^ 

1920 2fO)6l2 3rf. 



3792 
3360 

432 



^8 2t. %d. %\ 4ms. 



)i728(3 
1440 

*288 



Q 
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5 If 6 horses eat 31 bashels of oau in S weeks, how maaay bushels will 
90 horses eat in the same time ? 

jin9i 70 bmluls. The fame question lnverk4. 

6, If 20 horses eat 70 busheb of bati 
in 3 weeks, how flfi?iiy bushels will Q 
hones eat in the same time ? 

Jtfiu. 21 busUh* 



The statement <i every question re« 
qaires thought and consideralion ;— 
here are four numbers given in the 
question ; to know which three are to 

be employed in the stateitient» tliere can be no difficulty if the Scholar pro- 
ceed deliberately and as his rule directs— first consider which of the given 
numbers it is, that asks the question ; that deterniined on, put it in the third 
place> then seek for another number of the same name, or kind, put that in 
the first plaice, the second place must now be occupied by that number which 
is of the same name or kind with the number sought ; when these i$teps are 
cautiously toUowed, the Sdiblar cannot fail to make his statement right. 

7. If an Ingot of silver weigh SSoz* 8. A Goldsmith sold a Tknkard 
lOpwt, what is it worth at 5s. ptr for iClQ i2/, at the raVe^ ^v. 4i. 
Qujioe i jtaa ^9 2^^ 6d» per ouficci % ilemand the weight of 

it: JAt*S9e%. l5/^« 
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9. Ifz £amSif of IQ persons spen4 10. If a family of 30 persons spend 
8 bttsbels of mak in a months how Sbushels of malt iq a motithi how ma- 
many bushels will serve them when ny bushels will serve a family of Id 
there are 30 in the family ? pisrsons the same time ? 

Ana. 9 huuhelat Ant. 3 h^9hdt. 



W. If IS aci^s, 3 roods, produce ?8 ^Uart^rs, 3 pecks, hoc7 much will ^ 
itcret, 1 roodi 20 poles produce 2 Aas. 216 fuatUrh 5 bu»ithf 1 \ pcch 



\ ■• i 
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' . . . ^ 

\2. If 5 acres, I rood,, produce 26 quarters, 2 bushels^' iiow xhany acres 
will be required, to produce 4'7 quariwrs, 4 bushels I jim.^^ atres^2 roodi. « * 



T 



• • • i /• 



•i J ^ 






.J.-'i, 



IS. If S65 men consume 75 barrels 
of provision in 9 months, how much 
will 500 men eonsume in the same 
time? An». \02^ barrels. 



NaTE« In the 1 4th example* in or- 
der to embrace the fraction {^l\ of a 
barret) the integers, 1 02 barrels must 
be muhiplied by the denominator of 
the fraction (7S) and the numerator, 
(54) added to the product. , 

After division the quotient must be 
divided by the denominator of the 
fracnon, and this last quotient will 
be the answer, all which may be seen 
in the example. 

The Scholar must remember to do 
the same in all similar cases. 



14. If 50D men consume 102|^ 
barrels of provisions in 9 months, 
how much will 365 men consume in 
xhee same time ? 

OPERATION^ 

barreit* 
102f*^ 
MuUlplUd by 73 the denominator of 
" tlefractionk 
306 
714. 
Jdd 51 the numerate* 

J9 500 : 7500 ! : 365 

750^ 



182500 
2b5S 



5|00)«73750O 

73)5475(75 Am, 
511 

365 

565 
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IS. Ifjgite 6 BoUs. for t&e use of leo DoUt. for 12 months, what ttfos 
1 give for DbUs. S57>83 the same Wfigth df time i 

OPERATION. 

£>, D. D. Cis. Here in the third term I had two^. 

As 100 : 6 : : S5?,83 decimad places, (82) or places of 

6 cents multiplied by the second term 

■ D. ctt,m. (6) I point oflF two places for cents 

100)2 146|92(21,469|w^fix. (,92) in tlie product which divided 

200 by 100. 1 ^oint off three decimal pla- 

~— ces in the quotient equfil to the num- 

\M her of decimal places in the dividend 

loo ^,92 cents end annexed to the remavt^ 

— derj there being no decimals in tbsf 

469 divisor. 

400 



692 
600 



930 

20 
16, How much land at 22,50 p^r acre should he given in | 7%e Schcfitt (• 
exchange for 360 acros^ at %2nR per acre I I desired to invert and 

Jim* 540 acret* \ prone the quettm. 



17. If I buy 7». of sugar for 75 cents, N. B, Sums in Fcdend Money 
BOW much can I buy for 6 dollars ? are of the same denomination 

jfni, 56 lb. when the decimal places in each 

are equal. 

To reduci hums in federal Money 
to the same denomination, annex so 
ii^^uiy cyphers to that sum which 
has the least number pf decimal 
places, or places of cents, mills 
^c, as shall.make up the defimen*. 
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18. If I b«r 76 ytain df clMh fiir \9% A m» fpendi 8S»2£ per veeefai 
21 13,17* what did it cost per ElU nbtit » ibet per »i»um ? 
Engliihf Ans. SlfSei. Am. Sl69,46it 



80« BoQghta silver cup weighing 9oft, 4/fttf. ld^^« fori^d 2/. SJ. Sf^. 
what was that per ounce t Aas* 6«. 9A 
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Sl. 1%ere is a citten \riiich b^ 4 
codes I the first n^ill empty in 10 nun* 
Utes ; the second in 20 minuiss if thi6 
third m 40 miautes ; and the fourth 
in 80 minutes ; in what time will all 
four running together empty it i 




In 1 hour the 4 cocks 

would empty 
Then, 
Cist. Mm. Chh 
As 11,85 & eo ^? 1 .* 



Mim. 
0|S3 JtfU. 



S£. A manhxvhi^iiii^eeGiFlB&d 
to planti hired two tnim jiAd a lioy tH 
plantit* cto of the men could ][>famjL ik 
in 12 days, the other in 15 days, an4 
the boy in 27 days*$ in how long tim^ 
would they plant it if they all woil^ 
ed together ? 



sis. A merchant bought 270 quin« 
tals of cod fifli, for g780 ; freight 
S37»70 ; duties and other charges 
Sd0.60 ; what must he sell it at per 
quintal to gain S 1^8 in the whole ? 

An9n 23,671. 

The sum of all the expences of the 
fish with the Merchant's gain most 
found for the second term. 



24. If a staff Sfi. 8m. in length, 
cast a shadow of 6 feet ; how high 
is that steeple whose shadow mea^^* 
vres 1 58 feet \ Aw. OAlfid. 
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85 Bought 12 pieces of cloth each 26. Bought 4 pieces of Holland* 
10 fsirdst at 2 1|75 per 7ard;wkat came each containing 24( BBs EngUfii, for 
tliejrtbf . .^s.jB21(X 096 f how ^uck was that per ysltd ^ 

Anst SO cctffSn 



8T. Bought 9 chests of teai each weighing 8C. 3f r«. 21/i. at £ii 9nfer ewi. 
what ckme they ioi -«if. ifl4T i$fr. S^dt 



.1 . 
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28. A Bankrupt owes in all 9?2 dollars^ and his money and effecu are 
but jS607,50: what will a creditor receive on Si 1>333 i Ant. 27,083. 



29. A owes B iC3475) but B com* 30. If a perfon whofe rent is g 145 

poupds with him for 1 3/. 4^/. on the pays %\^fi3 of parish taxes, how 

pound ; what must he receive for his much should a person pay whose rent 

4iebt ? Ans. iC2316 13/. 4A is 8378 > Ans. §32,925, 






« ■ ^"^ 
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IJ^VURSa PROPQRTIO^r. 

IN some questions the number sought becomes less, when the circum- 
stances from which it is derived become greater. Thus, when the price of 
goods increases the quantity which may be bought for a given sum, is small- 
er, \\ hen the number of men employed at work is increased, the time in 
which they may complete it becomes shorter ; and when the activity of any 
cause is increased, the quantity necefTary to produce any given efiept is dimia- 
ished. 

'J hese and the like cases belong to the 

SINGLE RULh. OF THREE INVERSE,, 

The Single Rule of Three Inverse teaches by having three numbers given 
to 6nd a fourth having the same proportion to the second, as the first has to 
the third. 

If more require less, or less require more, tile question belongs to the 
Single Rule of Three Inverse. 

More requiring ies^^ is wlien the third term is greater than the firft, and re. 
quires the fourth term to be less than the second. 

Less requiring more, is when the third term is less than the firsts and re- 
quires the fourth term to be greater than the second. 

RULE. 

" State and reduce tlTe terms as m the rule of three direct ; then multiply 
the ^y[\ and second terms together, divide tlie product by the third* aad the 
quotient will be the answer in the same denomination with the second term.** 

1, If 48 men build a wall in 24 days, hpw many men can do the same in 
112 days? 

OPJERATION. 

Men. Days. Men, Here the third term is greater than the 

As 48 : 24:: 192 first, and common sense teaches the fourth 

' 48 term, or answer must be less than the sec- 

ond ; for if 'jb men can do the work in 24? 

152 days, ceitainly 192 men will do it in less 

^6 time. In this way il may be determined 

iF a question belong to the Rule of Three 

i92)il52(Q jfttsqver. Inverse. 
Ii52 

2. If a board be 9 inches broad, 3. How many yards of Jarccrct, Cjqrs. 
how much in length will make a wide, will line 9 yards of cloth of Sgrs, 
square foot ? widi,? J'^nt. 24 yd J, 

InB. liiL. InB. InL. ^^ 



V 
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4. Lent a friend 292 dollars for 6 
months ; some time afterwards he 
lent me 806 dollars : how long may 
r keep it to halance the favor ? 

Ans. 2 months 5 days* 



5. A garrison had provision for 8 
months, at the rate of 15 ounces to 
each person per day ; how much must 
be allowed per day in order that the 
provision may last 9^ months ? 

Ans« 12J^ ounces. 



' 6, A garrison of 1200 has provis- 
ions for 9 months at the rate of J 4^ 
ounces per day, how long will the 
provisions last at the' same allowance 
if the garrrison be reinforced by 400 



7.- 



•How must the daily la- 



lowance be in order that tlie provis- 
ions may last 9 months after the gar- 
rison is reinforced ? 

Am* lOi ounces^ 



men 



jins» 6\ months* 



V 



I 
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8. If a "taan perform a joDmey in 1 5 
days, when the day is 1 2 hours long, in 
how many will he do it when the day 
is but 10 hours > Aqs. 18 days. 



9. If a piece of land 4?0 rods in 
length, and 4 in breadth make an 
acre, how wide must it be when it 
is but 25 rods long ? Ans, 6 j r^A* 



10. There was a certain building 
raised in 8 months by 1 20 workmen, 
but the same being demoHfhed it is re- 
quired to be built in 2 months ; 1 de- 
mand how many mtn must be employ-^ 
ed about it ? Ans. 4*80 nun. 



11. How much tn length, that i& 
3 inches broad will make a square 
foot ? Ans. 4iS mba» 



1 5. There is a cistern, having 1 pipe 
which will empty it in 10 hours ; how 
many pipes of the same capacity wiil 
empty it in 24 minutes ? Ans. 25 pipes. 



13, If a field will feed 6 cows 
9 1 days, how long will it feed 21 
cows ? Ans. 26 days. 
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GENERAL RULE 

For stating all questions whether direct or inverse. 

I. Place that number for the third term, which, signifies the same kind of 
thing, with what is sought, and consider whether the number sought will be 
greater or less. If the greater, place the least of the other terms for the first ; 
but if less, place the greater for the first, and the remaining one for the sec- 
ond term. 

Multiply the second and third terms togctheri divide the product by the 
£rst, and the quotient will be the answer. 

EXAMI^LES. 

\, If 30 horses plough 12 acres, how many will 4«0 plough in the same time ? 

OPRRATION. 

Kere because the thing sought is a number of 
acres, vve place 12. the given number of acres, for 
the third term ; and because 40 horses will plough 
more than 12, we make the lesser number, 30, 
the first t^rm> and tne greater number, 40, the sec- 
ond term. 



30.- 40.-; 12 
12 

30)480(16 J^n9. 



C. C. 

8; 5 
40 



■ . 



40 



8)200(25 jin^. 
16 



2. If 40 horses be maintained for a certain sum on hay at 5 cents per stone, 
bow many will be maintamed, on the same sum, when the price of hay ris- 
es to 8 cents per stone ? 

Here, because a number of horses is sought, 
we make the given number of horses, 40, the 
third term, and because fewer vrill bemaintained 
for the same money, when the price of hay is 
dearer, we make the greater price 8 cents, iho 
first term, ai^d the lesser price, 5 cents, the sec;- 
■■ ■ ■ ■— pnd. 

40 
40 
The first of these examples is Direct, the second Ihv^rtr* 
Every question consists of a supposition and a demand. 
In thfe first the supposition is, that 30 hort^es plough J 2 fl:-r<r/, and the de-^ 
jnand^ou; many 40 will plough^ and the first term of the proportion, 20, is 
found in the supposition in this and every other direct qtastton. 

In the second, the supposition is that 40 horses are maintained on hay at !> 
eents per stone, and the demand, how many will be matntaineJ o t hay at 8 cents ? 
and the first term of the proport;ion, b» is ipund ui the demand, in this and 
every other invei se question. 



3. If a quarter of wheat aflPord 60 
tcnpenny loaves, how many eight 
penny loaves may be obtained from 



\X 



Ans. 75 loavei. 



4. If In 12 months, 100 dollars g:-?!n 
6 dollars inteiCit, what will gain the 
same ixxtn in 5 months ? 

Ans. 240 dollars. 
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Supplement to the jingle fUttfe Of ®6tee. 

QUESTIONS. 

\. IVhat i* theSingle Rale of Three ; or, the Ruk of Proportion ? 

t 

8. How many hinds of proportion are there ? 
3. IVbat if it that the Smgle Ruk of Three Direct teaches ? 
4* How can it be Inown thai a question belongs to the Single Rule of Thre^ 
Direct ? 
\ 5. ff^hat is unJerstcod By more requiring more and less requiring less ? 
6* How are questions in the Jlule of Three stated ? 

7. Having Hated the question^ how /« the answer found in direct proportion ? 

8. What do you observe of the JirU and third terms concerning the different <fr« 

nomination^ sometimes continued in them ? 

9. When the second term contains. d^rent denominationSf what is to be done ? 
JO' How ii^it known what denomination the quotient i^of? 

\\^ If the quotient or answer be found in an inferior denomination^ what is to be 

done f 
12. When the terms are given in Federal Money y how is the operation conducted? 
J 3. How are the turns in Federal Money reduced to the seme denomination ? 
J4f. When any number of barrels^ balen^-or pieces, t^c» are given, what is thi 

method of procedure ? 
1 5. What is St that the Single Rule of Three Inverse teaches ? 
J G, How are the questions stated, in Inverse proportion f 

17. What is understood by more requiring less, and less requiring more ? 

18. How is the answer found in the Rule of Three Inverse P 

19. What is the general Rule J or slating all questions, whether direct or inversse t 

FXERCISES. 

1. If my horse and saddle are worth 18 guineas, and my horse be worth 
(IX times so much as my saddle, pray what is the value of my horse ? 

^ns 72 dollars* 
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$, How tnany yards of mattin, that 3. Suppose 800 soldiers were pla« 
is half a yard wide will cover a room ced in a garrison, and their provis- 
t^'^t is 18 feet wide, and SO feet long ? ions were computed sufficient for 2 

^n9. \20yardi. months ; how many soldiers must 

depart, that the provision may serve 
them 5 months ? Ans. ISO, 



4. I borrowed 185 quarters of corn when the price Was 19s. how much 
must I repay to indemnify the lender when the price is 17s. W. ? 

Ans. 202:J?^ 
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5. A and B depart for the same place and travel the sam^ toad ; but A 
£Qes 5 days before B, at the rate of 20 miles per day ; B follows at the rate 
of 25 miles per day , ia vjhzt time and distance will he overtake A i 

Ans. B will overiahe A in 20 days^ md travel 500 miles* 

Here two statements 
lR?ill be necessary, one 
to ascertain the time, and 
the odier to ascertain the 
distance. 



METHOD 

Of nssessitig loivn vr parish laxes. 
t. An inventory of the value of all the estates, both real and personal, and 
the number of polls for which eacli pt^rson is rateable, must be taken in sep- 
arate columns 1'hen to know what must be paid on the dollar, make the 
total value of the inrentory the first term ; the tax to be assessed the second; 
aad I dollar rhe tlurd, and the quotient will shew the value on the dollar ? 

JSTofE. This methcdls tahsnftom Mr. PjKE'i J^rliJimetiCy with this difference^ 
that hi're the matuy in reduced tv Fidercd Currency' 



i 
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2, Make a table, by multiplying the value on the dollar by 1, 2, 3, 4<, 5, &c. 

3. Frora the Inventory take the real and personal estates of each maa, 
and find them separately, in the table, which will shew you each man's pro- 
portional share of the tax for real and personal estates* 

If any part of the tax be averaged on the polls, before stating to find 
the value on the dollar, deduct the sum of the average tax from the whole 
sum to be assessed ; for which average make a separate column as well as for 
the real and personal estates. 

EXAMPLES. 
Suppose the General Court should grant a tax of 150«000 dollars, of whicl^ 
a certain town is to pay Dolls. 3250,72 and of which the polls being 624 
are to pay 75 cents, each ; the town's inventory is 69568 dollars ; what 
will it be on the dollar ; and what is A*s tax (as by the inventory) whose 
esute is as follows, viz, real 856 dollars ; personal, 103 dollars ; and he has 
4 polls ? Fol. Cts. Pol. JDolif. 

I. As, 1 : ,75:: 624 : 468 xiie average part of the tax to be de« 
ducted from SS250,72 and there will remain £2782,72, 
Doh. Dsh. Cts. Doh^ Cts. 
2. As, 69568: 2782,72:: 1 : 4 on the dollar. 







TABLE. 








X)oU. 


Dds. cts. 


Doh. Dots. 


cts. 


DoJs. 


Doh* 


1 is 


4 


20 is 


80 


200 is 


8 


2 — 


8 


30— I 


20 


300 — 


12 


3 — 


12 


40— 1 


60 


400 — 


IS, 


4 — 


16 


50— 2 


00 


500 — 


20 


5 — 


20 


60^ 2 


40 


600 — 


24 


6—. 


24 


70— 2 


80 


700 — 


28 


7 — 


28 


80-. 3 


20 


800 — 


32 


8 — 


32 


90— 3 


60 


900 — 


36 


9 — 


36 


100— 4 


00 


1000 — 


40 


10 


40 











Now to find what A's rate will be. 

His real estate being 856 dollars, I End by the Ta? 
ble that 800 dollars is g32 cts, 
that 50 — m^ 2 

that 6 — — 24 

Therefore the tax for his real estate is 34 24 

In the like manner I find the tax "I * ,q 
for his personal estate to be J 

His 4 polls, at 75 cents each, are 3 

241 36 



ttlmmm^immmi 



Real. 
Dols. Cts. 



Personal. 
Dvls. Gti. 



Polls. 
Dots. Cts. 



Total. 
Doh. Cts. 



34 24 I 4 12 I 3 | 41 36 
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DOUBLE RULE oi THREE. Sect. II. 8. 



§ 8. 5^ouMe Cflule of Cj&tee. 

THE Double Rule of Three, sometimes called CoMPrtuuD Peofortion, 
teaches by having &ve numbers given toiind a sixth, which, if the proper, 
tion be {lirect. must bear the same proportion to the fourth and fifth as the 
third does to the first and second But if the proportion be inverse^ the sixth 
number muEtbearthe same propoi tion to the fourth a&d fifth, as the first 
does to the second and third. 

RUL'E. 

I. State the question, by placing the three conditional terms in such order 
that that number which is the cause of gain, loss, or action, may possess* 
the first place ; that which denotes space of time, or dtstance of place, the 
second ; and that which is the gain, loss, or action, the third/' 

S2. '^ Place the other two terms, which move the question, under these of 
the same name '* 

3. * Then, if the blank place, or term sought, fall under the third place, 
the proportion is dirtct, therefore, multi{:^y the three last terms together, for 
a dividend, and the other two for a divisor ; then the quotient will be the 
answer," 

4. " But if the blank fall under the first or second place, the proportion is 
inverse, wherefore multiply the first, second and last terms together, for a 
dividend, and the other two, for a divisor ; the quotient will be the answer." 

EXAMPLES. 
If 100 dollars gain 6 dollars in 12 months, what will 400 dollars gain in 
8 months I 

Statement of the question* 
D. M. D. 

100 : 12 : ; 6 Termt in the supposition^ or condtt tonal terms, 
400 : 8 Terms which move the question 

Of the three conditional terms, it is evident that 100 dollars put at inter- 
est> is that one which is the cause of gain ; consequently 100 dollars must be 
the first term ; and because l2 months is the space of time in which the gain 
is made, this must be the second term ; and 6 dollars which is the gain, the 
third term. The other two terms must then be arranged under those of the 
same name. 

Now as the blank falls under the third place, therefore, the question Is in 
direct proportion, and the answer is found by muKiplying the three last terms 
together for a dividend, and the two first for a divisor. 



OPERATION' 

100 :'l2: :6 
400 8 
8 



100 

12 




Then, 12|00)l92l00{ 

Doh. 16 Answer, 



1200 Divis, \9200 DivfJend, 
Q. If 100 dollars gain 6 dollars in 12 months, in what time wHl 400 dx^I- 
lars gain 16 ? 
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OPERATION. 
/>. M. D. 

100 : 12 : : 6 

4*00 16 

6 12 

2^00 </ivit« 192 

loo 



H«re the blank falling under the second term 
the proportion is indirect. 

Therefore multiply the first, second, and last 
terms together for a dividend} and the other two 
for a divisor* 



19200 dmdeni. M. 

Then, 24loo) 192Ioo( S Ant. 

J 92 



S. A Farmer sells 204* dolls worth 
of grain in 5 years, when it is sold at 
60 cents per bushel, what is it per bush- 
el when he sells lOOO dollars worth, 
in 18 years, if he sell the same quanti* 

ty yeaily ? 

Cts. Y. B. 

60 t 5 : ^20i! cts. m. 

18;; lG0O.-,816^«f. 



4. If 7 men can reap 84 acres pf 
wheat in 12 days, how many men 
can reap lOO acres in 5 days ? 



AT. Z), jf. 
7 V 12: :84 M. 

5 : : 100 20 y/nt. 



\ 
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Supplement to the (S^OUWC 0UlC Of (CJtee. 

QUESTONS. 

1. What Is the Double Rule of Three ; or Compound Proportion .' 
% How are question^ tj he sUied n the Double Rule of Three ? 

3. How h it known after the Btatemeni of the question^ whether the proportion h 

direct or inverse ? 

4. When the proportion is direct^ how is the answer to hefhund ? 

5. When the proportion is inverse, how is the answer to he found ^^ 

EXERCISES. 



I. If 6 men build a wall 2 J feet long, 6 feet high, and 4? feet wide in 
16 days, in what iim^ will ^i men build one 200 feet long, 8 feet high, and 6 
tbipk ? *• ^u9, 6o di^st. 

The solid contents 
in each piece of wall, 
according to the giv* 
en dimensions, must 
be found before stat- 
ing the quesyion. 
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2. If the freight of \2Cwi, 2qrs» Sib. 275 miles, cost g27,78 : how ftr 
may QOCwt' 3?rx. be shipped for g234.78 ? ^m, 480 miies, 



,««#• 



3. Aft usurer put out 75 dollars, at 
interest, and at the end of 8 months 
received for principal and interest, 79 
dollars ; I demand at what rate per 
cent he received interest ? 

jins* 8 per cent- 



4. If 7 men <^n male 84 rods of 
wall in 6 days ; in what time will 
1 men makfe 150 rods ? 

jfns, 7i Aj^x. 
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5. If the freight o{9hbdi* of Sueary each weighing l2Cwt, 20 leagpes, 
cost iC 1 6 : what must be paid for tne freight of 5G tierces ditto» each weigh- 
tpg 2 1-2 Cwt, 100 leagues i Jns. iC92 U 10|, 



^ 



Sect. II. 9. PRACTICE. 143 



5 9- Ptacttct 



d* s. and I. 





6 is i — :^ 




* - ^ — ,v 




3 — i — tW 




2 — -ff —liv 




i i- i — Jt 




1 — .'«— d^j 




3 1 ^ 

i — ^ 16 — T*7 

. J 1 








J — tV — PtfT 


SJIsthesumof^rf&li/ 




6r/-lr/ 


is twice 4J. 



«* Practice is a contraction of the Rule of Three Direct, when the first 
term happens to be an unit or one | it has its name from its daily u^e among 
Merchants and Tradesmen, being an easy and concise method of working 
most questions which occur in trade and business," 

Proof. By the Single Rule of Three, Compound Multiplication, or by 
varying the parts. 

Before any advances are made in this role^ the learner must commit to 
memory, the following 

TABLES. 

All i quo t, or even pans of Money. 

Pt-r^ofashiLof a<e. | Pts. of a pound. 

s* d* is ^. 

10 — i Practice admits of a great variety 

6 8 — ^ of eases, the multiplicity of which 

5 — ^ serves little else, than that of confoun- 

4 — , .J. ding the mind of the Scholar ; a dif- 

d 4> — . ^ ferent method will be pursued here, 

2 6 — -^ and the whole comprised in a few 

1 8 —- 2*2 cases, such as shall be useful and easy 

I 4* — « ,'3. for the Scholar to bear in his mem- 

1 - — j»^ The small number of examples 

10 — ^L under each case will be made up in 

8 — ^ the Supplement ; this will lead the 

5 -— jY Scholar to a more particular conoid- 

9J.isthesumof6J&3J 2 ^ — ^'^ eratioa of them. 

\Qd. 6<^.&4J • 

lljr 6dSd^2d. 

OPERATIONS^ 

Pounds^ Sbill. Pence. Fanb^ Dolls. Cents^ Mills. 

When the price of the given quan- RULE, 

feityis l/C. is. \d. per pound, yard, &c. Multiply the quantity by the price 
then will the quantity itself be the an- of 1 pound, yard^ &c. the product will 
swer at the supposed price. Therefore, be the answer, 

CASK I. 
When the price of \yd. lb. ^c. comhts 
of farthings only ; If it be one farthing, 
take a fourth part of the quantity ; if 
a half penny, take a half; if three far- 
things take a half and a fourth of the 
quantity and add them. This gives 
the value in pence, which mu«t be re* 
duced to pounds, 
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PRACTICE. 



Sect. II. g* 



Pounds^ Sbilh Pence^ Fartb. j 

EXAMPLES. 
!• What uill 362 yards cost, at 
id. per yard ? 

OPBRATIOK. 
2)362 

\2)\^l pence. 

N 15/« id* Jnu 

Here the quantity stands for the 
price at one penny per yard, but as 
two farthings are but halifone penny, 
therefore dividing the quantity by 2 
gives the price at half a penny per 
yard, which must be reduced to shll* 
lings. 

2. What will 354 f y^urds cost, at 
\d, per yard ? 

OPEEATIOII. 

4.)354« 3 

12)88 2 
7/.4?J. 2 Ans. 
,3. What will 263 yards cost at 3^. 
per yard ? Arit* i^u S\d. 



4. What will 161 yards cost at \q 
per yard ? Ant. 17*. 






Dollars^ Cents, Mills. 

1. What «v ill 362 yards cost at 7 
mills per yai d ? 

OPBRATION* 

3 6 2 quantity* 
1 price, 

g2, 5 3 4? >^ns. 
NofR The answers in the diflPer- 
ent kinds of money will not always 
compare, because in the reduction of 
the price, a small fraction is often 
lost or gained. 



2. What will 354?'^ yards cost, at 
Smilliper yard ? 

OFERATlOSr: 

3 5 4 ,5 quantttyy 
,0 S price. 

glO,6 3 5 AnBfver. 

3. What will 263 yards cost at 1 
cent per yard \ Ans* 22»63« 



4<. What wilt 816 yards cost at 3 
mills per yard ? Ans* g2,448. 



i\ 



\ 
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Pounds^ ShitL Fencty Farth. 
5, What will 97 yvds cost at 3^t 
ryard ? Jni.6s,0lil./ 



V^ 



6. What Will 1^ yards cost at 
id^ p«r yard i \ jfm. St. SJl 



CASE 2. 
U^ben the price of \lh^ 1 yarJ^hfc. 
consist t of pence t or of pence and farth" 
ing ; if ic be an even part of a shil- 
ling, find the value of the given quan- 
tity at li* per yard, (the quantity it- 
self expresses the price at Is. per yd ; 
if there are quarteis> &c. write for ^- 
SJ for ^ 6i. for £- 9i.) and divide by 
that even part^ which the price is of 
1 shilling. If the price be not an al- 
iquot or even part of one shilling* it 
must be divided into two or nior6 ali- 
quot parts ; calculate for these sep- 
arately, and add the values ; the an- 
swer will be obtained in ^hillings^ 
which must be reduced to pounds, 

T 



ii$llats. Cents. M^h. 
6. WbatwtU 97 yard* cor at I 
cent per yard i Ansf >97 eh% 



6. What wJU 126 yatdfi cost at 7 
mills P«^ yar<i^ -^**- S0,S82, 



♦•-*'■»• 
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PRACTICE. 



Sect, II. 9 



Pounds, Sbifl. Pence, Farth 

KXAVrPLES. 

1 . What will 476 yards cost at 7lt/ 
per yard ? 

OPERATION, 
v, 

6d I ] 476 Price at \ 9. per yard. 
23^ Price at 6d. per yard. 
59 Gd price I ^d, yer yard. 



l^J. 



T 



^'fi)2976d. price at 7[d. per yd. 



£l4f 17/. 6 J. Jmwer. 

PBLOOF. 

1. By the Rule of Three. 

p. £, *. d T» 
As 476 : U 17 6 : : 1 
20 



297 
12. 

476>357o{7^/. 
' 3532 

238 
4 

952 

2. J9y Compound MultipUcation^ 

7 [price of 1 jcrJ. 
10 

6 S price o/lO jrflrrf. 
10 



8 2 6 price of 100 yards. 

4 



12 10 price of 400 j^/ir J«, 

2 3 9 />r«<:tf o/* 70 j^ar^Y. 

3 y ]^r/Vtf ^ 6 yards, 

Hr £14, 17 6pr$ceof4i76yardt. 



Dollars, Cents^ Mills. 

4, What will 476 vards come to 
at 10 cents 4 mills per yard I 

OPERATION. 

476 
,104 



1504 
4760 



849,504 An9, 

PROOF, 

cts^ «. Z). cts. tn.yds, 
,1 4)4 9 5 4(476 
416 



790 
7 28 

6 24 
624 
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Pounds, S^ilL Pence^ Farth. 
2, What Will 176 yards cost at 9 
'K2 per yard ? 

OPERATION- 



6d. 

3d. 
id. 



1 

8 



1 76 value at 1«. per yd. 



88 value at 6J per. yd, 
^of 4r4« value at SJ. per, yd. 
7 4d, value at \d. per yd. 



210) 1 319 W.— at 9 id, per yd, 
^6 19/. 4</. Ans.. 

PROOF. 



Dollars, Ccfits^ Mills, 

8. What will 1 76 yards cost at 13 
cents, 2 mills per yard ? 

/f«j. g23,232. 



3. What will 568 1 yds. cost at 7</. 
per ]rard ? .^lu. iCl6 1 Ix. 5^^, 



9. What will 56 8 1 yards cost at 
cents 7 mills per yard ? 



{ 
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PRACTICE. 



Sect. II. 9. 



Pounds, ShtlL Pence. Fnrtb. 
4. What will 685^ yards come to 



S. What ixril 6491 yards cost, at 



Dollars^ Cems, Mills. 

10 What will 685| yards come t« 
9,% 3 cenUy 5 lOiUs per yard ? 



: 



1 1. What will 649x yards c«st, at 
IS ce^xst 9 mills per yard f 



$. What wiU 68 3f yards cost, at 
9i4 per ya^d i Jns^ IjLS 10«. O^df, 



\%^ WhM will 6B3 3-4 cos|, ^ 



I 



^ 



CT, II, 9. 
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Pounds, SbilL Pence, fartb. 

C A SK S 

J/the price of lib. \yd (sfc. be Ml 
Kngt and fence t and an even part of \l 
Divide the value of the eiven quanti- 
ty at \£» per yard by that even partt 
which the price is of \c. The quo- 
tient will be the answer- t 
EXAMPLES. 

1. What will 7191 yards cost at i«* 
4J, per yard ? 

OPERATION. 

I 1«* I IT I '^^ ^^ /riVtf fl< U per yd. 
143 i^ price at ^9 per yd^ 



Ans. 47 1 9 4J at 1 j7 per yd. 

Here for the sake of ease in the op- 
eration, because 5x3r:i5, therefore 
1 divide the price at one pound per 
yard by 5, and that quotient by 3, 
which gives the answer. 

2 What will 648 yards cost at If. 
3rf. per yard ? ^«j. iC54. 



Bailors^ Cents^ Milh* 



13. What will 71 9fy^rds cost, at 
22 cents, S mills per yard ? 

Ans, gl60,448. 



14. What will 648 yards cost, at 

27 cents 8 mills per yard ? 

Ans. g 180, 144. 



i 



I 
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PRACTICE. 



Sect. II. 9. 



Pounds, Sbill. Pence, Fartb^ 
3. What will 687,* yards cost at 
5«. per yard ? Ans. iCl 7 1 \7s.6d. 



Dollars, Cents, Mills. 
1 5. What will 6-8 7^ yards cost, at 
83 cents, 3 mills per yard? 

Ans. g572,68r. 



CASE 4. 

When the price of I yard Iffc. is sbiU 
iifig^y 9r shiilingf, pence., and farthingSy 
and not an even part of fii. Multiply 
the value of the quantity at \i per 
yard by the number of shillings ; for 
the pence and farthings take parts, as 
in CASE 2, the results added will give 
the aniwer, which must be reduced to 
pounds. ' 

If the price he shillings cnly<, and an 
even number ; multiply by half the ' 
price or even number of shillings for 
one yard, double the unit figure of i 
the product for shillings, the remain- 
ing figure wUl be pounds. 

Note. When the quantity contains 
a fraction, work for the integers, and 
for the fraction take proportional 
parts of the rate. 

EXAMPLES. 

1. What will 1 67 1-2 yards cost at 
17«. 6^, per yard ? 

OPERATION. 

|6J.Ji| 167 
17 

1169 
167 

2839prieeat \7 a. per yard. 
83 6— fl/ 6 J per yard 
8 S price of 1-2 yard. 



2iO)293|l 2d. 
Ans;iC146 lis. 3 J. 



1 6. What will 1 6^4 yards cost, at 
22,916? Ans.S488,43. 
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Pounds. Sbilh Pence, Farth. I Dollars, Cents, Mills. 

2. What will 5482 yards cost, at 
1 2 J. 4^rf, per yard? 



Ans. iC339l \99.9d. 



17, What will 5482 yards cost, at 

g2,063 per yard I 

Ans, $11309,366, 



3, What Will 6 14 yards cost, at 16« 
per yard ? 

OPERATION. 

614 
^ half the price. 

49 12 double the JirH figure 
£49 1 4/ Ans. [for MU 

4, What will 176 yards cost at 12^ 
peryaird? .Ans.iClp5 12/. 



18. What Will 614 yards cost, at 
82,667 per yard ? 

Ans. S 1 637,5 38 






5. What will 36 yards cost, at 7x, 
6 J. per yard ? Ans. iC13 lOx. 



19. WhatwiU 176 yards cost, at 
dolls, per yard ? Ans. 2352 



20. What will 36 yards cost, ai 
% \ ,25 per yard ? Ans. 845. 



152 



PRACTICE. 



Sect, IL 9* 



P$und$i Sbili Pence^ Fartb^ | Dollars^ Cenis^ Milk. 



CASE 5« 

IVhen the prke of 1 yarJ^ Mh. Ife. if 
fotmdr 9KIRngs^ and pence ; xnuhiplf 
the quantity by the pounds, and if the 
shillings and pence be an even part of 
a poond» divide the given quantity by 
thatfVM/ar/, and add the quotient to 
the product for the answer ; but if 
they are not an even part of £1 » take 
parts of parts and add them tog;eth- 
cr. Or, you may redrxe the pound 
in the price of 1 yard» &c- to shillings, 
and proceed as in the case before. 
EXAMPLE3,. 

K What will 59 yards cost, ati?6 
7/. 6 J. per yard ? 

OPEa/kTION. 

St, is^ofiCl I 59 value of (.Vptryd- 

6 



2«6 is i of 5 



ZS^-'^t C^ per yard. 
14 \5s at 5s. per yd. 
7 7 ed at 2s6 yef^ yd. 



21. What will 59 yards cost, at 
g2 1,25 per yard? 

OFEBATlOir.. 

D. C. 

21,^5 
59 



191 25 
1062 5 



Ans. ^376 2 6 0^ ^6 7s, 9d. 

3. What will 163 yards cost, at £2 
8a. per yard? Ans. ^39 1 4«4 



St25S 75 Ans. 

22. What will lea yards costtat 
8 dollars per yscd i Ans. $ l^A^* 



■' 
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Pounds, Sbill. Fentey Farih. 

S. What will 76 ]fariis cost at <C3 
2r. Td. per yard ? 

/• 

6i/. is I of 1/. 76 ^ne at 1*. /fr jr J. 



Dallars^ CeniSy MiUs. 

23. What will 76 yards cost, at * 
^10,4Sporya.d ; 



I • ■ 

152 valwe at ^t per yd 
456— jf 60f . per* yd, 
ld.isio(6d SB^ai 6dper . yd. 

Md'-'^ Id. per yd, 

3|0)47516 ^4r 
Ans.Ai%7 l6x/4rf. 



» 

4* What is the raliie of 84 yards, 
atiC2 14* per yard? 



'24. What is \ht tah^ of 84 yards 
at g9 per yard f ^iw. jSrsS, 



1 •* 



u 
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^upplemeut to ptacticef 

QUESTIOHS. 

I, What it hractice ? 

3. fVhy is it to called ? 

3. When thcfirice of one yardt ^c, is farthtn^s^ how im ihe value of any 

given quantity found at ihe^me rate ? 

4. When thefirice conaiBte of/ience and fiir things y and is an even part efls 

how h the value of any given quantity found ? 

5. When the price is pence and farthings and not an even part of \s» whal 

is the mettiod of procedure ? 

6. When the price consists of shillings^ fipnce and farthir^s^ how is tie 

value of any given quantity found ? 

7. When the price contains shillings and pence and an even part of il ko^ 

is the operation to be conducted ? 

8. When the price consists sf shillings only^ and an even number ^ ^hat is 

the most direct way to find the value of any given quantity ? 

9. When the quantity cmtains fractions^ as J, l^ \y Istc, how are they f 

be treated ? 

10. If hen thepripe consists offiounds^ and lower denominations^ how is the 
value of any given quantity /ound ? 

I I. When the prices are given indoUars^ Cents and Mills , how is the val^ 
ue of any given quantity Jound in Federal money ? 

12, What is the method of proof ? 

13. Hqw are operations in Federal Money proved ? 

EXERCISES IN PRACTICE. 

In the following exerciscsrthe attention ol: the scholar must be excited first 
to consider to which of the preceding cases each question is to be referred. 
That being ascertained, he will proceed in the Operation according to the in- 
struction there given. 

1. What wiH Tl-S J yards cost at 1 \i per yard ? Jns, i:34 Sx. Tji 

Under which of the 
preceding cases doe$ 
this question properly 
belong ? 

What must bedone 
with the fraction ( | of a 
ford) in the,quan&ty ? 



I 
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2. What will 964? yards cost, at 1/ SJptv yard ? ^«». £S6 6/ 8^. 

9PSRATI9II* PROOFp 



Q. Wliat Will 3541 yards costi at 4* What wUl 516 yards cost, at 



♦ 5. What wai 56Yi yards cost, at 6. What will 91 3^ yards cost, at 

J{i/peryard? 6^ per yard? 

Jm.£9 lOa uy. Jnt.^%% 16/ Qd. 



1 
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r. What will 9 12 1 yardls cost, at ft. What will 76 yards cost, at 

9)/per yard i td. per j ard ? 



9. What will. 845 yards oost, t^t 10. Wh^t will 91 yards ^me te 

•# per yard.' »t 16/ ptryard i 

^f^.fi3W, 4n9, £7Z 16f« 



ll. What will )ji0{ yards epm« 14. What will 96 yard* cost « 

|5> ait 6s 4jjftr yard ? !«/ 1 i^ptr yard i 

Ant i^9 ns2J. jHs.£4iSl2f. 
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13. What ivill 67^ yiu'id« cost, at 14, What will. 843 yards cost^ sn 

t^, 74. per yard i jim. ^4 \ U, 3^. €/ 8^per yard ? ^M. i^^^i. 



15. What wHl 75 yards cost, at 16. What wlU 59 yards ^eta^ kh 

i^A 3# 4</ p«r yard ? atX'6 7/ i^Jpcr yard ? 

Jim. i%%7 10: /fnf. i?276 2« 6i^ 



17. What will 59| y^rds come IS. What wSltZ yards cost, at 

to, at /3 6x 8rf per yard ? ^4 6/ per yard? 

Am. |G199 3/ 4i£ ^ :^8f. £992 %u 



1 



f 
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N. B. The following quaetions are left vit&out any answers, that thp 
Scholar may optrate and po-ove each question. 

» 

19. What ix^IU 1 1 yards of flannel, at 2» 6// per yard come to ? 

OPERATIOH. PROOF, 



iQ. WbatwHI I3lb. of cotton cost, at 3/ 4^perlH? 



31. Whtt will 183 yards of ribbon eometOi at %ifa^zti I 



THE 



SCHOLAR'S ARITHMETIC. 



> J^AMf ^ *> ^ 4'> -.IS- 4» -/■ < 



SECTION III. 



J^ufcs occasionally useful to men in particular callings and pursuits 

- of life. 




>«(^4»4&«^1 



§ 1. 

Inyolution, or the raising of powers is tho multiplying of anj given 
aumber into itself contmually, a certain number of times. The quantities 
in this way produced, are called powers of the given numben Thus, 

4x4=:l6 is the 2d power, or square of 4. =r4* 

4- X 4x4= 64? is the 3d power, or cu^j^ of 4. =-4' 

4x4x4^X4=:i256 is the 4th power, or biquadrate of 4. :r:4^ 
The given number, (^ is called the first power ; and the small figure, 
which points out the order of the power, is called the i«^/x or the ExfomnP, 



»^4><>9i^o^i:^< 



§ 2. oBjoluttoin 



Evolution, er the extraction of roots, Is the operation by which we find 
any root of any given number. 

The root is a number whose continual multiplication into itself produces 
the power, and is denominated ihe square, cube, biquadrate, or 2d, :5d, 4th, 
root, &c. accordingly as it is, when raised :o the ^id, Sd, 4tli, &c. power, equal 
to that power. Thus, 4 is the square root, of 16 because 4-f 4=:46. 4 abo 
is the cube root of 64, because 4X*X4'X 64 ; and 3 is the stjuare root of 9. 
and 12 is the square root of 144, and the tube root of 172^, becduie 
12X12X12=1728, 5ad 50 OS, • 



160 EXTRACTION of the SQUARE ROOT. SectJILS. 

To every nambsr there is a root, although there are numbers, the precise 
roots of wjiich can never be obtained. But by the help of decimals, we caa 
approximate towards those roots, to any necessary degree oi exactness* Such 
roots are called Surd Root*9 in distinction from those, perfectly accurate^ 
which are called Rational Roofs. 

l he square root is denoted by this character ^ placed before the power ; 
the other roots by the same character, with the index of the root placed ovet 
it. Thus the square root of 16 is expressed ^16, and the cube root of 27 is 

V 27, &c- 

When the power is expressed by several numbers with the sign + or •— 
lietween them, a line is drawn from the top of the sign over all the parts of 

it'f thu^ the second root of 21 — 5 is y 21 — 5, and the 3d root of 564-ft 

is V 56+8, &c. 

The second, third, fourth and fifth powers of the ni&e digit i may be seem 
hx the following 

TABLE. 



icoot. 



Squares. 



or 2d. Powers 



f 



Cubes 



Biquadrates, 



or 1st. I'owers ii ^ 

ll ^ 



or 3d. Pqjrers I 



8 



"m^m 



Sursolids - 



or 4th. Powers 1 16 



1 



16 



27 
81 



or 5th Powers|llB2J243 



64f 



5 

^5 



256 



125 



36 



49 



8 



216 



343 



64 

512 



625 1296 2401 



81 



729 



4096 6561 



10«4;3 125 7776' 1680r32768|59049 



§ 3, €jctcacti0n of ffte Square Ifloot. 

To extract the square root of any number, is to find another number which 
multiplied by, or into itself, will produce the given number ; and after the 
TQOt is found, such a multiplication is a proof of the work. 

RULE. 

1. *^DistinguUh the given number into periods of two figures each, by 
putting a point over the place of units, another over thfe place of hundreds, and 
9fO on, which points shew the number of figures the rapt m\\ consist of. 

2. " Find the greatest square number in the first, or left hand period, place 
the root of irat the right hand of the given nu;nber, after the manner of a 
quotient in division) for the first figure of the root, and the square number, 
uader the period, and subtract it therefrom, and to the remainder bring down 
the next pei'iod foij a dividend^ 

S. " Place the double of the root, already found, on the left hand of die 
dividend for a divisor. 

4. *' Seek how often the divisor is contained in the divider^d, (except the 
right hand figure) and place the answqr in the root for the second figure of it 
and likewise on the riglit hand of the divisor ; multiply the divisor with the 
figure last annexed by the figure last placed in the root, and subtract the pro- 
duct from the dividend j to the remainder join ^he ijext period for a nqw dividend 
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5. ••^Double the figures alresldy found in the robt, for a new divisor, f »• 
bring down your laj^t divisor for a new one, doubling the right hand figure 
of it) and from the»e, find the next figure in the root as last directed, and 
continue the operation in the same inanner, till you have brought down all 
the periods. 

** Note 1 . If, when the giveii poy^er is pointed o£F as the power requires* 
the left hand period should be dieficient, it inusK nevertheless stand as the first 
period. 

<* Note 2. If there be decimals in the given number, it must be pointed 
both ways from the ^ace of units ; If> when there are integers, the Hrst pe- 
riod in the decimals be deficient, it may be completed by annaxing so many 
cyphers as the power requires .* And the root must be made to consist of so 
many whole numbers and decimals as there are periodb belonging to each ; 
and when the periods belqnging to the given number are exhauft^, the op- 
eration may be continued at pleasure by annexing cyphers;*' 

1. What is the squaieroot of ^29 ? 

OPERATION. 

• « 

729(27 the roof. 

4 Tbe given number bfeltig diftinguished \n^6 

«—— periods, I seek the greatest square nuthber in 

47)329 the left hand perioa (7) which is 4, of which 

S^9 the root (^) being placed to the right hand of 

the given number, after the inanner of a quo* 

tient, arid the sqiuare number (4) subtracted 

from the period (7) to the remainder (3) I 

bring down the xieit period (29) making fot 

a dividend, 329. Then the double of the 

root (4) being placed to the left hand for a 

divisor, I say how often 4 in 32 ? {^epceeptlng 9 

thi right hand fgure) the answer is 7, ^iiich 1 

place in the root for the second frgure of 

729 it, and also iO the right hand of ihe divisor; 

tlieil mutitiplying the divisor thus increased by the figure (7i|last obtained \n 

the root, 1 place the product Underneath the dividend, and subtract it there* 

from, and the Work is done. 

DEMONSTRATION, 

Of the reason arid nature af the various steps in the extraction oj 

the SqtfARE Root 

The superficial content of any thing, that is, the number of square feet, 
yards, or inches, &c. contained in the surface of a thing, as of a table or floor, 
a picture, a field, &c. is found by multiplying the length into the breadth— 
If the length and breadth be eqdal, it is a square, then the measure q{ one of 
the sides as of a room, is the root, of which the superficial content in the floor 
of diat room, is the second poiwer- So that having the superficial contents 
of the floor of a square room, if we extract the square root, we shall have 
the length of one side of that room. On the other hand, having the length 
of one side of a square room, il we multiply that number iiito itself, that is, 
to raise it to the second power, we shall then hSVe the superficial contents of 
the floor of that room, 

The^xtraction of the square root, therefore has this operation on nmm- 
Ikers, to arrange ihe numbers of lohichf *we extract the root Into a i^uare form^ hs- 

w 
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jf a m^n fhouM have 625 yards of carpeting, \ yard wi'de, if he extract the 
?o ;a''e ront of that number (625) he will thea have the length of one fide of 
a squr** '^oom. the floor of wliich, 6*5 yards, will be just sufficient to cover; 

iopiocwd then to 'he demonftration. 

Example 2 Supposing a n)nn has 625 yards of carpetinje:, I yard wide> 
what will be the length of one fide of a fquare room, the floor of wh«ch his 
carpeting will cover 

fhe firft ftep is to point oflF the number into periods of two figures each; 
1 h's determines the number of figures of which the root willconfilK and la 
done on this princ'i pie /hat the product of any two number < can have at mofl huP^ tj 
many plare< of figure as there are places, in both the factors^ and at leaflbiH one lefi^ 
oj which any per/on may fatlsfy himjhlf at pleasure^ 



The nunaber being pointed off. a« the rule di- 
rects. We find we have two periods ; confequent- 
ly the root will confift of two figures . « he 
greateft fquare number in the lef i hand period 
(6) is 4, of *hich two is the root, therefore, 
2 is the fir ft figure of the root, and as it is cer- 
tain, we have one figure more to find in the root, 
we may for the prufent fuppiy the place of that 
figure by a ^cypher, (2 J} then 20 wiil expiefb the 
juft value of that part of the root now obtaiaed. 
But it muft be remembered, that a rcotis the 
fid© of a fquare of equal fides. Let us thea 
form a. fquare, A, Fig* I, each fide of which 
Iball be fuppofed ^0. yards Now the fide* a b of 
this fquare, or either of the fides, fliews the root, 
20,. which we have obtained. 



d. 





01^KKAM0^^ 




• • 
4 




*2,25 


/ 


Fig I. 



20 



A. 

400 



a. 



t>0 



b. 



To proceed then by rule •• Place the square fiumher underneath the pieAodySuh^ 
tract', and to the remainder bring donvn the next period.** Now the fquart num* 
ber (4 is the superficial content of the fquare A — made evident thus — each 
fide of the fquare A, meafures 20 yards, which number multiplied into itielf, 
produces 4r>'> thefuperficial contents of the fquitre A, alfo the fqUare num- 
ber, or the fqUare of the figure 2 already found in the foot, is 4, iJrhicH plac- 
ed under the period (6) as it falls in the place of hundreds, fs in reality 400j 
as mrght be feen alfo by filling the places to the right hand with cyphers, 
then i fubtracted from 6 and to the remainder (2) the next period (25;^ being 
brought down, it is plain, the iiim 625 has been .diminiihed by the reductioa 
of 400, a number equal to tfip fupe^ficial contents of the fquare \. 

Hence Fig 1 exhibits the exact progrefs of the operation. By the operafr^ 
tK>n 4-u ; yards of the carpeting have bieen difpofed of, and by the figure is 
freh the difpofition made of them. ^ , 

Nf>w the fquare A. ii> to be enlarged by the addition of the 225 yards which 
rem.iin. an.i diis addition muft be fo made that the figure at thefame time 
sh;i«} continue to be a complete and perfect fquare. If the addition be made 
to c>-v: Cu\q only, the figure would lofe its fquare form, it muft be made to 
two ude^ ; for tjiii reafon the rule directs ** place the double of the oot aJ- 
rcaJy i(.-uriJ on the left hand of the iiividehd for adivifor." The double of 
the r X ) [ > . j li ft equal to two fi4^^ I c a^il c d 6i the fquare^ A) as may l^e feea 
by what fUlow£» 



"\ 
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OPERATION continued^ 

» • rf ■ - •* 

625(25 
4 

4-5)225 
235 



000 
Fig, II. 





e 


/^ 


5 


c 


20 


5 
D > 


d 




IL'U 


25 






c 




20 


A 




c 



The double of tl-ie root is 4 which placed for 

a divifor in place of tens ffor it mujl b§ rememter* 

ed that the next fgure in t' e root is to be placed he^ 

fore it) \s in reality 40. equal to the fraes^^ 

{'20 and c d (20) of the fqugire A. 



' Again, by the rule " fefk how 
often the divifor is contained in ihe 
dividend except the right hand 
figure) and place the anfwer in 
the root, for the fecond figure of 
it, and on the right hand ol the di- 
vifor/' 



20 
20 



400 



4. 



20 
5 

100 



g 



20 



^ d 5 b 



The fquare A =400 yds , 
Cefz=i\00 — . 
Qgh:=z\00 — 
D =25 — 



Now if the f.des h c and c d o^ 
thefquare /v. Fig 11. is the length 
to which ihe remain^'er 225 yarJs 
are to be added, and the divifor 
(4 tens) is the fum of theft? two 
fides it is then evident that ^2o 
divided by the length of the tw^ 
fides, that is by the divifor ;* tens) 
will give the breadth of this new 
addition of the 22-) yards to the 
fides b c and c J of the fquare, A. 



Proof 625 yds^ 



But we are directed to " txcept the tight 
hand figure y * 2LX\d3Mo \o ^^ place the quotient 
figure on hhe right hand of the divisor ;\ the 
reafon of which is that ihe addition C ef 
and C gh to the fides b c and c d oi the 
fquare, //, do not leave the figure a com- 
plete fquare, but there is a deficiency, D, at the corner. 1 herefcre in aivid- 
in^ the right hand l^gure is expected, to leave foroething of the dividend, for 
this deficiency ; and as the deficiency D, is limited by the additions C f /.and 
C'g hy and as the quotient figure (5) is the width of thefe additions confe • 
quently equal to one fide of the fquare D ; therefore the quotient figure ;/3) 
placed to the right hand of the divifor (4 tern) and multiplied into itfelf, gives 
the contents of the fquare, D, and the 4 tensirrto the sum of the fides b c and 
c d of the addition of Cef and Cgh^ multiplied by the quotient figure, ( 5 ) the 
width of thofe additions, g^ve the contents G ef and Cghs which together 
fubtracted from the dividend, and there being no remainder, (hew that the 
225 yards are difpofed in thefe new additions C ef Cgb , and D, anl the 
figore is feen to be continued a complete fquaie, 

Confequently, Fig. l\. Ihews the dimenfions of a fquare room, 25 yards on 
a fide, the floor of which, 625 yards of carpeting, 1 yard wide will be fuffi* 
cient to cover. 

The Proof is feen by adding together the diflPerent parts of the figure. 
Such are the principles on which the operation of extraciing the square 
root is grounded. 
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S. Wlm it die iqnare root of 4. What U die square rooted 

I(m36s6 i An: 331$. ^364 i Jut, 208. 



5. What U the square root of 964.5 i 93S60241 4((*. Sl,05(!!7l« 



I 




a 
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6. What is t)ie square root of 7. WhsiX ii ^ si^Qare root of 



II. What is tiie'^qtiaxe root of 10008991^^01 ? ^m. mvft]^. 



■ ■ : ,ii 
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Supplement to tt^t ^Stiuatt feot 

QUESTIONS. 

1, Wffat is to he understood by a root ? j^ power ? Tbe secondi thirds and fourth 

powers X 
2; if^hat is the Ir.dexj or Exponent ? 

3. What is it to extract the Square Root ? 

4. What is the given sum pointed into periods oftwojigun^s each ? 

S% In the operation^ having found the Jirst ^^ure tn the rooty why do we suhtra§§ 
the square number ^ that ia^ the square of that Jlgure, from the period in which 
it was taken f 

6. Why do we double the root of a divisor ? 

7. In dividing why do we except the right hand figure of the dividend ? 

8. Why do we place the quotient figure i n the root and also to the right hand ofti^ 

divisor ? 
9« If there be decimals in the given number how must it be pointed / 
10. How is the operation of extracting the Square Root proved / 

EXEUCISES IN THE SQUARE ROOT. 

1. A Clergyman's glebe consists of three fields ; the firsr contains 5 Acr, 
2 r. 12 p. the second, 2 acr. Zr 5 p. the third 1 acr 1 r. U p in exchange 
for which the heritors agree to give him a square field equal to all the threes 
Sought the side of tl^e square ^ jint. 39 p(dit. 



3. A General has an army of iOf 6 
men ; hoi)^ manv must he place in rank 
and file to form them into a square I 

Aniwcr^ 64r» 



O 
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3 There «s a circle, who^e dianieter is 4 inches, v^hat is the diameter of a 
Circle 4 times as larjge. ? ;, ' ' /tns, 8 incben. 

Note. Square the given diameter, multiply this 
square by the given proporiion, ard the square 
.,roct of the product will be the diameter required. 
, Do the same in all similar cases. 

If rhe circle of the required diameter were to be 
•lesr thar the cijcje of the given diameter, by ?• cer- 
tain proporiion. then the square of the given di- 
ameter must bave been divided by that proportion 



i. There are two circular ponds in a gentleman^s pleasure ground ; the 
dlanif -r -^f the less is 100 feet, and the greater is three times as large. What 
is its diameter. . ^ns* 17S*24» 



5. If the diamater of a circle be 12 inchesi what wMl be the diameter ©f 
another circle, half so large ? Am a* 4a+w^/&#/, 



\ 
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'6. /V wall 19 S6 1^ lAghi and a dUch before !t Is 27 feet wide ; ^hat is 
tiie 'f^gth of aladder» that trill reach to the top of the ^all from the oppo- 
rite lides of the ditch I Mswer 4t5feet. 

Note. A picture of 
three tides» like that form- 
ed by the wall, the ditch 
. and the ladder is called a 
right angled trianghf of 
which, the square of the 
faypotbenuse. or slanting 
side, (the ladder) is equal 
to the sum of the squares 
of the two other sides, that 
is, the height of the wall 
aild the width of the ditch. 



7. A line of S6 yards will exactly reach from the t#p of a Fort to the op* 
]K>stte bank of arivery known to be 24? yards bro?d ; the height of the wall ts 
req^oired if Antwer 26, 8 S^yard^. 



n 
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8. Glafgowis 4:4* mWe/i weft from Edinburgh; Peebles isexatUf ^owth 
from Edinburgh, and 49 miles in a ftraighc lino from Glafgnw; what »< ine 
diflance^between Edinburgh and Peebles? Ms 21,5+«/A?*t 




To tytr^ct tbp Cube Root of any iitjmber is tp find another number, wlilch 
roultiptliedt into its fqyare flia.U preduce the given number, 

1, ?* Sep^^rsite the giy^n ntitpber into periods of three figures each, by put- 
|itt|;a poinjtpyer theynil figure^ and ev^ry third ^gure beyond the place of 
uriits^ 

3. ** find (he grenteft cube in the left hand periodi and put its root in the 
quotient. 

9. ** Suttractthecuhe thus found, from the fliid period, and to the re- 
Xftajpdier briq|; dow^ the next period, and call this the dh'tdend. 

4 f' INjfuUi^ly the f^jij^re of the quotient by 300, calling it the triple fquare, 

\ the Quotient bj^ 50^ calling it the triple quotient, and the sum of these 

^ jtJie aivisdf. 

\ «> Seek how often the.dlyl^or jnay be had in the dividend, and place the 
Msplt in the quotient, 

^^ >* Multiply the triple stjuare by the last quotient figure and write the 
.pj:adU£^ under the dividend ; multiply the square of the last quotient figure 
by t|*e triple qujotient, and place this product under the last ; under all, set 
y^f Q,w\^ of the Ijist quotient figure, and call their sum \h.Q subtrahend. V 

7i •*^vbifract the subtrahend frorn the dividend, aikl to the remainder 
Vtjpg doiwo th€ next period for a n«w dividend, with which proceed as be- 
£o^, and so on till die whole be finished . 

NpTff. The same rule must be observed for continuing the operation, and 
pointing for decimals, as in the square root.'* 
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I. What is the cube root of 3732i8 > \ 



Div'uar 11910)30243 



7XTX300=14700, the triple tquare. 
7X30 =: iilO till triple qnat'uat. 



810 14700X2=29400 

8 2x2XStO= B,40 

SX2X2 = 8 

30248 

30248 (£r luhtrahend. 

00000 DEMONSTRATION. 

Of the Reaion and Nature of the variout iteft in the operaAta &f txtractlng the 

CUBK HOOT. 

Any folid body having >ix r^d^ tjdliJ, and each of tbefe fides 211 <xdf(_^i«m 
isa Ci'BK, and the meafure in leneth of one of its fides is the root of that 
cube. For if the meafurc in feet of anyone fide of fuchabody be multipli- 
ed tiitcs limts into iifelf. that is, ratfed to the third power, the product will 
be the number of foi;d feet the whole body contains. 

And on ihe other hand, if the cube rootof any number of feet be extracted 
(his root will be the length of one fide of a cubic body, the whole contents of 
which will be eqftal to fuch a number of feet. 

/juppofing a man has 13S24 feet of timber, in diftinct and feparate bloclci 
of one font each ; he wiflies to know how large a ibiid body they will make 
whei) laid together, or what will be die leogth of one of the fides of that en* 
bic body i 

,To know this, all that is neceOary is to extract the cube root of that num- 
ler, in doing which IpiopolcioiUufirate the operation. 

OFKK4T10N. 

In this number, pointed off as the rule 
13824(30 directs, there are two periods, oif cotirfe 

& there will be two Egvres in the root. 



The greateft cube in the right hand pe* 
riod (13] is S, of which 2 is the root, thm. 
iote, 2 placed in the quotient is the firll fig> 
ure of the root, and. as it is certain we have 
one figure more to find in the root, we mxf 
for the prefeat fupply the place of that one 
figure by a cypher (20) then 20 wilier* 
prefs the Irueralue of that part of theroot 
now obtained. But it muA be rememberedt 
that the cube root is the length of one o£ 
the fides of the cubic body, whofe length, 
breadth & tbicknefs are equal. Let us then 
form 3 cube, Fig. 1. each fide of which fliall 
be fuppofed 20 feet ; now the fide A B of 
this cube, or either of the fides, fhews the 
'" root, (30) which we have obt lined, 

SCOO /eel— thf /olid imUntt 0/ tl« Cuts. 




400 
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Th5 Rule next directs, subtract the cuhe^ thu^ found, frr)m the said period and 
to the remainder bring down the next period, isfc^ Now this cube (8) is the solid 
contents of the figure we have in representation. Made evident thiw — Each- 
fide ef this figure is 20, which being raised to the 3d power, that is, the 
length, breadth and thlcknefs being multiplied 'into each other, gives thcfol. 
id contents of that figure=Bfc|000 feet. And the cube of the root, ^2) which 
■we have obtained is 8, which placed under the period from which it was tak- 
en as it falls in the place of thousands , is 8000, equal to the folid contents of 
the cube A B C D E F, which being fubtracted from tlie given number of 
feet, leaves 5824* feet 

Hence, Fig L exhibits the exact progrefs of the ioperation. By the op- 
eration 8000 feet bf the timber are dispesed of, and the figure (hews the dif- 
pofition made of themt into a fquare jfolid pile which meafures 20 f;,et on ev* 
ery fide. 

Now this figure or pile is to be enlarged by the addition of the 5824? feet, 
which remains ; and this addition must be so made, that the figure or pile, 
shall continue to be a complete (:ube, that is» have the meafure of all its fides 
equal. 

To do this the addition mud be made equally to the three different fquares. 
or faces a, c and h. 

The next ftep, in the operation is, to find a divifor ; and the proper divi f- 
or will be, the number of fquare feet contained in all the points of the figure, 
to which the addition of the 5824 feet is to be made. 

Hbncb we are directed ^multiply the square of the quotient hy 300." the ob- 
ject of which is, to find the fuperficial contents of three faces j, c^ b, to which 
the addition is now to be made And that the fquare of the quotient, mul- 
tiplied by 300 gives the fuperficial contents ot the faces a, c, b, is evident 
from what follows. 

Side A Bz::2Ci'l 2 quotient figure 

Side AT=:20l 2 



—— r of the face a^ 
f=lOOJ 



Superficial content:zz 1 00 J ^ 4 the ^ quare of 2 

3 '300 



The triple oquare \200zzthe super' ^ The triple square \2Q'^z:zthe superficial 
Jictal contents of the faces, a, r, and b^ contents of the faces, a, c^andb. 

Thb two fides A B and A F of the Herb the quotient figure 2 is prop- 
face, tf, multiplied into each other, erly, two tens^ for there is another fig- 
give the fuperficial content of a, and ure to follow it in the root, and the 
as the faces, A, f, an^^, are all equal, fqOiare of 2, ftduding as u/i/'s is 4, 
therefore, the content of face, a, but its true value is, 20s (^Mf w^<? v^ B) 
xnultiplied by 3, will give the con- of which the fquare is 400, we there- 
tents of a, Cy and b» fore lofe twq cyphers, and thefe two 

cyphers are apnexed to the figure 3 — 
Hence it appears, that we fquare the quotient, with a view to find the fuperfi-, 
cial content of the face, or fquare, «, we multiply the fquare of the quotient 
by 3, to find the fuperficial contents of the three fquares, a, c, ana b, and 
two cyphers are annnexed to the 3, becaufe in the fquare of the quotient t<wa 
cyphers were loft, the quotient requiring a cypher before it in order to cxprefs 
iu true value, which would throw the quotient (2) into the place of /<?«/, 
whereas now it ftands in the place of units . 

Now when th« additions are made to the fquares a, c, and by there will evi- 
dently be a deficiency, along the whole length of the fides ot the fquares be- 
tween each of the additions, which muft be fupplied befoie the figure can b6 
complete cube. Thefe deficiencies will be 3^ as xti^ \a^fefc\i* Fi^. II. twvt^ 



^OWh 
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Therefore it is, that we are directed, ^^ multiply the quotient by SO calling it, 
the triple quotient. 

The triple qaoticnt is the futn of the three lines, or fides againft which are 
the deficiencies, ii,»,ii, all which iiieet at a poiat, nigh the centre 4f the figure- 
This is evident from what follows. 

The deficiencies are 3 in numbc, 
they are the whole length of the 
iides, the length ofcachfideis 20 
feet, therefore 20 

3 

Triple quotient tOrzto the length of ^ 
sides where are deficiencies to be ^lled» 



2 quotient^ 
20 



Triple quotient 60 equal the hn^th 

of 3 sides t^c. 
Here, as before, the quotient 
lacks a cypher to the right hand 
to exhibit its true value ; the quo- 
tient, ilfelf is the lengtl) of oile of the fides, where are the deficiencies ; it is 
multiplied by 55 becaufe there are 3 deficiencies, and a cypher is annexed to 
the 3 oecaufeit has been omitted in :he quotient, which pves the fame. pro- 
duct, as if the true value of the qu^ient 'JO, had b6ea multiplied by 3 alone. 



We now 



, 1 1200 .he triple fquare. 
^^^*^ J 60 the triple quotient. 



The fam of which, 1 2G0 is the divifor, equal the numbfer of fquare feet 
contained, in all the points of the figure or pile, to which the additioa of the 
5824 feet is to be made. 



OPERATION continued, 
l3SH{2i the root. 
8 



Dhia. 1260}5S2i! the dividend. 



4800 

960 

64 



This figure in the root (4-) 
fhews the depth of ihe addition, 
on every point Vvhere it is to b6 
made to the pile or figure, rep- 
rekuiei. Fig, !• 



» 



B)l'; 



o 



5824 dubtraliend* 

0000 ' ' 

Fte. II. exhibits the additions made 

. to the fquares, a, ct h, by which they efffe 

covered or raifed by a depth, of 4? feet* 

The next ftep in the operation k id 
find ii fubtrahend which fubtrah^nd is 
thfc number of folid feet contained ifiitli 
the additions to the cube, by ^e Itfft fig- 
ure 4* 

Therefore, the rule directs, ** muU 
tiply the triple 'square by 4he Imt Quotient 

The triple fquare, Jt itiaft ht rehUfm*. 
bcred, is the fuperficial ctnrttents of 'th6 
faces ay r, and b^ which rtiulti plied by 4s 
the depth now added to thofe fjicas, Cr 
fqiiares, gives the numbet V)f fdlid feet 
contained in the addrtioiis by flie laft 
quotient figure 4. 

48 JO feeti equal the add''.Cion made to the quares^ §r faces, a, c, h^ of Fig, T. 
a depb of ^ feet on each ^ 



A 







m.i\:^m 



1 200 triple 9quare> 

4*. last quotient figure. 
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Fro III 

Then, ** miihifify tht ipdfe of the hijt gaotitni 
^gure bj (hi triple quaticni." ThU is lo fill the de- 
ficiencies, n, n, 0, Fis- //. Kow iheie deBcien- 
CLCs ire limited in length by the length of the 
sides (20) and the triple qilb>;ien[ is the sum o£ 
tlifeletigtliofthe deficiencies. 'Jliey a-e limit- 
edirl width by the I a ft quotient figure (4) the 
fquare of which gives the area, of-fiipeFficial 
coilt^fits at ftiie end, which multiplied into tbftlr 
l#ngth, or (hetfipfe qudtienl. which is the feme 
thing, giwes the co&tents of thole ad*tibfls 4i»4, 
in, An, Pig- III- 

16 quart of the lajt^nolienlfs"''^. 




ffeO fii!t diipased in the drfcieMcui ,' liiiiietn thi aefJilmi to the fqaares, a, e, 6, 
Fig. III. exhilits ihefe drjUUtuici fuppiied. ini. An, 4n, and dycaveri am- 
other drfic'uKcj •where ihe.e approach togelbtr, of a corner waatlngta maie 
thefgure a compUle cult, 

Fre. IV. L*STLY, • Cube the last quotient f^ure.^ This 

20 4n IS done to fill the dchcicncy, Fig. ill. left at 

'~ ' onL- (orner, in filling up the other deficiencies, 

t " n, n, D. This corner is limjied by thofe deficien- 
cies on every fide, which were 4 feet in breadth, 
'f 'ig confrquently the fquare of 4 will be thefolid 

conter.t of the comer, which in Fig. IV, e,e,eis 
' ' fcen filled. 



Now the fum c^ thcfe additions make the fub- 
trahend, which fubtract, from the dividend, and 
the work is done. 



6i feeiJifpofidinthci 



lelber. 



, t, e, where tie additiani n. 



,approaeh 



FiGunK IV. Shews ihe pile which issai folid blocks of one foot each, 
■would make when laid loj;ether. The toot (24) ftews the length of ^ fide. 
Fig. i.fliews thepile which would be formed by 8000 of thofe blocks, firrt 
laid together ; Fig. II. and Fig. Ill thews the changes which the pile pas- 
tes through in the addition of the remaining 5624 blocks or feet, 

Proof By adding th ■ contents of the firft figure, and the additions exhib* 
iced in tlie other figures toj;cthei. 



;i74 EXTRACTION OF THE CUBE ROOT. Sect, III 4. 

FeeU 

8000 Contents of Ftg> /. 

4800 addition to the faces or fquares a, r, and h^ Ftg* IL 
960 addition to fill the deficiencies «, n, n, /iV. ///. 
64> addition at the corner, e^ e^ e. Fig, Ik. where the additions 
— which fill the deficiencies «, «, n, approach together. 

13824 Number of blocks or folid feet, all which are now difpofed in 
Fig IV. forming a' pile or folid body of timber* 24 feet, on a 
side. 
Such is the demonftration of the reafon and nature of the various fteps in 
the operation of eztractins; the cube root. Proper views of the figures and 
of thofe fteps in the operation illuftcated bj them, will not generally be ac- 
quired without fome diligence or attention. Scholars, more efpecially will 
meet with difficulty. For their afilftance, fmall blocks might be formed of 
wood in imitation of the Figures, with their parts in different pieces. By the 
helpofthefe. Mailers, in moft inftances, would be able to lead their pupiU 
into right conceptions of thofe views> which art here given of die nature of 
this operation. 



3. What is the cube root of 21024576, 



Answer ^ 276. 
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4. What is dit cubo rootof 253395799552 ? Ant^ 6328, 



/ 



-^- > . '^ 



i 
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5, What b. the cube rcet of QSJ^Q4tn9 I ^m» 4|39 



9. What 13 the cube root of 2 7 Ans. IfiS^ 






Sect. HI. 4. SUPPLEMENT to the CUBE ROOT. 177 

Supplement t^t^t€nht 0oot» 

QUESTIONS. 

I 

1. WHA^is aCuhe? 

2. /Fi6fl/ // ftttderjloodby the cube root ? 

3. /F^a/ f/ iV to extract tie cuhe root ? 

4. In the operation having found the first Jigure of the rvotf muhg is the cuhe of It 
subtracted from the period in which it was taken ? , 

* 

5. H^hy is the square of the quotient multiplied by 300 ? 
6 Why is the quotient multiplied by 30 ? 

7* Why do noe add the triple square and triple quotient together^ and the sum of 

them call the divisor ? 

To find the suhtrahendt why do we multifily the triple square by the last quo* 

tient figure ? the square of the last quotient figure by tie triple quotient f 

IVhy do we cube the quotient figure ? Why do these sums addedf make tb 

lubtrahsnd ? 

9. How is the epeiation proved ? 

EXERCISE IN THE CUBE ROOT. 

I, If a bullet 6 inches in diameter weigh 321b. what will a bullet of the 
saiwe metal weigh, whose diareeter is 3 inches \ Ans. 4lb 

J\/ofB. ••Thejsolid 

contents of similar fig* 

' , ures are in proportionto 

each other, as the cerises 
of thtir similar sides^ or 
diameters." 
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2. What is the side of a cubical moiind equal to one 288 feet long, 2\S 
broad, and 48 feet high ? v/«/, 144/*?^, 



3. There is a ctlbleal vessel, whase side is two feet $ I <temand the side of 
a vessel which sbal! contain three tiines as much i 

Am* ^ feet ten tncheB and ^nearly 

Abr£. Cube the given 

fiidei multiply it by the 

given proportion, and the 

V cube root of the product 

wiU be the side sought. 



<ri 




SscT. m.5. FELLOWSHIP. 17S) 



§ 5. f eUoto^ftiKJ- 



FELLOWSHIP IS a rule by which merchants and others, trading in 
partnerships compute their particalar shares of the gain or losSi in proper* 
tion to their st«ck and the time of its concinuaoce in trade« 

It is of two kinds, Hingje^nd DouhU, ' 

/ , SINGLE FELLOWSHIP, 

Is when the stocks are exsplojed equal times. 

RULE. 

As the whole sum of the stock is to the whole gain or loss^ so i< each 
man's particalar stock to his particular share of the gain or loss. 

Pr of. Add all the shares of the gain or loss together j and if the work 
be ri^^t, the sum will be equal to the whole gain or loss. 

EXAMPLES. 
I. Two merchants, A and B, make a joint stock of SOO dollars : A puts 
in 75 dollars, and B 125 dollars ; they trade and gain -50 dollars. What is 
Mch mail's share of the gain ? 

OFSBATIOy* 

Ai 200 .• 50 ; •• IB At 200 : SO : : l25 

75 . 13S 



-*» 



250 250 

350 100 

'D*€U. 50 



300)3750(18,75 A's share ■ D. cu. 

.200 300)6250(31,35 8'* share. 



— — 600 

1750 , 

160 350 

- ^300 

1500 , — ^ 

1400 500 

—I — 400 



1000 I8,7i A's share. 



wm 



10^0 31,25 B's share, 10C0 

> w ■ '■■■ u 1000 

% piTide the number 360 lAto 4 such parU| which &fa«U be to each pibtt 
at 3, i, $9 and 6, 

60' 

120j 



^ 



369 Pl-f/r 



180 



SINGLE FELLOWSHIP. Sker. IIL 5. 



3. A man died having 3 sons, to whom he bequeathed his estate m the 
foUowiiig manner, viz- lo the eldest he gave 184* dollars, to the second 155 
dollars, aad to the third 96 dollars ; but when his debts were paid, there 
were but 1S4 dollars left i What is cac}^ oae*s proportion of his estate > 

A^s. 77.8291 

65,564 J. «, 



r 

4. A. and B companied ; A ptkt ia ^45| and %wk | of the gahi ; Wbsi^ 
id B put in ? % An$. ^Z<x 




SiEQT. III. 5. 



DOUBLE FELLOWSHIP. 



181 



Double Fellowship. 

DOUBLE FELLOWSHIP, or Fellowship with time, is when the stocki 
of partDep 9re continued unequal times, 

RULE- 
Multiply each man's #tdck by the time it was continued in trade. Then, 
As the whole fum of the products is to the whole gain or loss, so is each 
^nan^s particular product to his particular share of iheloss or gain. 

EXAMPLES. 
1. A, Band C, entered Into partnership.* A put in 85 dollars for S 
months ; B put in eO dollars for no months ; and C put in 120 dollars for 3 
months ; by misfortune they lost 41 dollars ; What must each man sustain 
of the loss? 

orERATiosr. 
eo 120 680 A' product. 



85 

8^ 



10 



680 



600 



360 



As 164P : 41 : : 680 
680 



680 

2720 



l64|0)2788l0(l7A*«kss. 
\t4t 



6C0 B's product, 
360 C's product. 

1640 
As 1640; 41 : :60a 
600 



l64|0)2460|0(lSB'slo$s. 
164 

820 
820 



114a 

2148 



0000 
Af 1640; 41 : :3i5© 
360 

S460 
223 

l64l«)1476(0(9C'slosS. 
1476 



DM 

17 A^sloss. 

l^B'sloss. 

9 C's loss. 



41 Proof. 



0000 
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DOUBLE FELLOWSHIP. Sect. IIL 5. 



a. A, B, and G, trade together : A, at first put m 480 dollars for 8 nionths« 
then pot in 200 dollars more, and contiziued the whole in trade 6 months 
longer, at the end of which he took out his whole stock ; B pat in 800 dol- 
lars for 9 months, then took out S583,333 and continued the rest in trade 3 
nonthsyC pot in 2366»666 for ten months, then put in 350 dollars roore» 
aikl continued the whole in trade 6 months longer. At the end of their 
partnership thej had cleared 1000 dollars ; what is each man's share of the 
pin ^ ; 

j/ntWiTp Dolh. 378,827 ^i .^hare* 

— 320,452 J?VxAar<f. 

— 300,721 Cnsfi^^. 



/* \. 



■ ■« u W'M 
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Supplement to ipelloto^Sip^ 

QUESTIONS. 

In What iff ftUonvsh'ip ? 

2. Oj haw muny kinds is Fellowship 2 . 

3. IVhai is Single Fellowship ? 

4. tVhat is the rule for qperating in Single Fellowship ? 

5. What is Double Fellowship ? 

6. What in the rule for Sf>erating in Double Fellowship^ 

7. Ho'i)o is Fellowship proved 1^ 

EXERCISES IN FELLOWSHIP, 
AtB, and C» hold a pasture in common, for which they pay l%Optr an* 
num. In this pastare, A had 40 oxen for 76 days ; B had 36 oxen for 50 
days, and C had 59 oxen for 90 days^ I demand ,what part each of these 
tenants ought to pay for the i2&, 

^, t. d. ^r. 
Ans. 6 10 2 l||*S A's part. 
3 17 1 O^lll B's part. 
> 13 t 2f|5J espart. 



«v 



-■•.'Av 



f 



184^ BARTER. Sect. III. 6. 

§ 6. 2^arter* 



is the exchanging of one commodit j for another, and teaches 
nercbanti so to proportion their quantities^ that neither shall sustain loss. 
PaooF.^/Bj changing the ordo- of the question. 

RULE. 
!• Wbimtbc gmuaiiy of Mt commodity it^ven vAihttt value, or the value of lu 
imieger^ at alio the value of the integer of tome other commodity to be exchanged for it^ 
to find the quantity of ihi* commodity: Find the value of the commodity of 
which the quantity,is given, then iind how much^^the other commoditj at 
the rate proposed, noay f>e had for that sum. 

3. If the quanlitiet of both commodities be given, and it thould he required to find 
how much of tome other commodity^ or hoto much money should be given, for the ine- 
qua ity of their values : Find the separate value of the two given com mcAii ties, 
subtract the less from the greater, and the remainder will be the balance, or 
value of the other commodity. 

8. If one commodity is rated above the ready money price, to find the bartering price 
of the other : Saf, as the ready money price cf the one is to the bartering 
pricei so is that of the other to /// bartering price. 

EXAMFLES- 
1. How much coffee, at 25 cents per 2. I have 760 gallons of mo- 

lb. can I have for 56 lb. .of tea at 43 lasses«at 37 cents , 5 miiJs, per- 
•ents per lb- gallon, which I would rxchange 

OPRRATioy. for 66 cwt. Sqr. cf cheese, at 4 

5 6 lb. oftc/i* dollars per cwl. Must 1 pay or 

,4 S per Iff. receive money, and how much? 



16 8 
2 4 

'■ Ik r 



A as* must receive 19 dollars* 



2 5)2 4,0 t{9o 5^f ^mnven 
3 2 5 



1 5 8 

1 5 

8 
1 6 



Hm 



S 5)1 2 8(5 
I 2 5 



T • 



SgCT^III. 6« 



BARTER. 



18S 



3. A. and B baner $ A has 150 bushels of mheBt at 5/ ^^ per bnsVel. Iof 
which B gires 65 bushels of barley, worth 3/ lO^perbutheU and iheb%U 
lance in oats at 2s Id* per bushel ; what quantity of oats must A receire 



4. A has linen cloth worth SDJan £11» ready money: but in barter he 
will hare two shillings ; B has broad cloth worth 14/ 6 J per yardi ready 
money ; at what price ought the broad eloth to be rated ia barter ? 
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Supplement to 2^attet» 

1 * 

QUESTIONS. 

2, IVhiu and how dois ihu ruli htcome useful to merchaMt ? 

S, Wkiftagivin quaniity of one commodity it bartered for some other eomm$dity^ 

how f« the quantity that will he required o^jthis last commodity found ? 
4. If the quantity of both commotStieo hi given, and it he required to hnow ^6^ 

much of some other commodity ^ or hww much money must be given for ih^ 

iaequaUty, what is the method of procedure ? 
S« If one commodity he rated above the money price, how do you proceed to €nd the 

bMrtering price of the other commodity ? 

6« Mow is barter proved f 

MIERCISES. 

K A and B bartered ; A had 41 cwt of hops, 30/ per cwt. for which B 
hadiC20 in moiieyy and the rest in pranesi at 5 J per Ui« I demand how 
many prunes B gaTe A bcudei the X30 I Ans. 17C« ^ro. A,lb^ 



3, H^wmudi wine, at SU^s per galloaimuit I have for 36<r^#2^: 
Uil of rstiunsi at i9fiM per cwt ? 

, Ahi. 196 gal. Iqt. Ijpi 




S« ST. III. 7. Loss AKD GAIN. 18Y 

§7. llo# auU OBfatm 

*' Loss and Gam is a r«le which enables merchants to eftimate their profit 
•r loss in baying and seUing goods ; alfo to raife or fall the price of tkem^ 
so as to gain or lose so mud^ per cent.'' 

CASE I. 
TV knoau ivhat is gained «r lost per cent. First, Snd ^hat tke gain or loss is 
hj subtraction s then afr the price it cost is to the gaiil or loss, so is 100 dollars 
(or iClOO) to the gain or loss, per cent. r 

EXAMPLES. 

!• If I buy candles at 16 cents? 2. Battght indigo at 21,20 per lb- 
mills per lb- and sell them at 30 cts. and sold the same at 90 cents per lb. 
per lb. wkat shall I gainj^r f«/t^ or ivhat was lost /^r c^n/ .^ 
HI laying out loO dollars I Ans. 25 dottan^ 

OPERATION. 

I sell at ,50 perlb. 
bought at ,) 67 per lb. 



I gain ,033 per Ibt 
Then, as/1 er : ,0 3 3 ; : lOO 



1 



>167)3, 
1 


3 0(19,76 ^«». 
6 7 


1 
1 


6 3 
5 3 




12 7 
116 9 




10 10 
1 t^ 



8 



3. Bought 3? gallons of Brandy 4. Bought hats at 4/ a piece, and 

.ot2l,lo per gallon, and sold it for sold them again at 4x9 ; what is the 

554-0; iR hat was gained or lost /^r profit in laying out iCl 00 ? 
mm? Ans. j5l,7X9 loss. Ans.^lS, 15/. 



Ifi LOSS AKD GAIN. SicTvIHi 7. 

CASE 11. , 

To haw i$m a iommodhy muii be 9$ld to^m or hte i$ much p^ ient- At 
too d*lUrt (or £ 100) it to th» price ; so it 100 dollart (or £ lOQ) with the 
profit added or lost tubtracted to the gaining or losing mce, 

EXAMPLES. 
). If I buy wheat at Sl,35 per busheU 3* If a barrel of rum cost 15 
how mott I sell it |ogaia iSfer e^nt f dollart, how mutt it be sold to 

lo^ lOfirtma? 

A9 100: If 2 5::llj 
115, 



1 

100)1 

1 


• 2 5 

12 5 
2 B 

4.3 r 5(1,43 r Mu 





4 3 f 

1* 




9 7 5 

3 




7 5* 
7 



5 



9. If ISO ni« of iftel colt (l,, haw mm I sell it per lb. to gain #15f per 
^^BSXl Afts. 1/4 per lb. 




Sect. III. 7. SUPPLEMENTto LOSS and GAIN. U9 

^uj^Umtnt to Eo^^ and <(Bm. 

QUESTIONS. 

1 , Wifdf is Lois and Gain ? , 

2. Having the price al mtbicb goods are lovght and sold^ how is the loss or gain 

estimated? 
S. To know how much a commodity must be valued at to gain or lose so ^uch fir 

centy what is the method of procedure ? . 
4. How may questions in Loss and Gain he proved f 

MXHRCISES. 

I« A Draper bought 100 yards of broadcloth for 15^. I demand how hf 
must sell it per yard to gain iC 1 5 in laying out iC 1 00 ? 

Alis. 12*. \0d. 2f. ,Vv 



« !^ 



2« Bought 30 hogsheads of melassesy at 600 dollars ^ paid in duties S^« 
^i ; for flight $40^78 ; for porterage 26,05, and for imurance, S^0,8i ; 
If I sell it at 26 doUais per hogshead) how much shall I gain per cent f 

jins. Sn>695. 



ISO DUODECIMALS. Sect. III. «. 

§ 8. ^uoteimal^ ; 

OR, 

CROSS MULTIPLICATION. 

This rule k particularly useful to workmen and artificers m casting up 
the contents of their work 

Dinoenfions are takea in feet, inches and parts. Inches and parts are sdfiie- 
times called primes (') seconds ("J thirds ('") and fourths (""). 

TABLE. B7 this rulealso maybe calculated the 

] 2 Founts make I Thhd solidcontentsofbodiesi having the meas- 

J 2 Thirds — 1 Second , ur es of their diflferent sides, and is very 

12 Srcoods — 1 Inch, 9rf rime* useful therefore in measuring wood* 
12 IncheSfOrPr. 1 Foot. 

RULE. 

1. Under the multiplicand write the corresponding denomination of the 
multiplier. 

2. Multiply each term in the multpilicaxid, beginning at the !oweft» by 
the feet in the multiplier, and write the result of each ttnder its respectire 
term, observing to carry an unit for every 12, from each lower denomination 
to its fuperion 

S. In the same manner multiply the multiplicand, by the inches in the 
multiplier, and write the result of each term in the multipUcand, thus multt^ 
plied one place to the right hand in the product, 

4. Proceed ia the same manner with the other fiarts in the multtplier, 
which if seconds, write the result two places to the right hand ; if thirets ikree 
flaeea £cc and their sum will be the answer required. 

The more easily to comprehend the rule. ^eix. Feet multiplied by Feet 

give feet — Feet multiplied by Inches 
give inches— Feet multiplied by Sec- 
onds give fiecondsr-'«-Inches multiplied 
sxAMPLBS. by Inches give seconds — Inches mul-r 

tiplied by Seconds give thirds-r-Seconds 
1 . ^Multiply 7 feet, 9 inches, 2 s«c- multiplied by Seconds giv« fourths* 
0nd$> by 1 foot> 7 inches & 3 sccondS| , 

OPERATION. 

F. //' Herelmuliplythe7i;3in,2"bjrthc If. 

7 3 2 in the multiplier, which gives seconds^ ix^ 

1 7 $ ehes and feet. 

— — Next I multiply the same 7f. Sin. 2" by 

7 5 2"' the 7 in. saying 7 times2 is 14 which is once 

4 210 2"" 12 and 2 over, which (2) 1 get downoae 

19 9 6 place the tight hand, that is in the place 

■ . ^ ■' ! " ~ of thirds and carry one the next place 

Fred. 1 1 7 9 U 6 and proceed in the same manner with the 

other terms. Lastly, I multiply the mul- 
tiplicand by the S" sayiag 3 times 2, 6, which I set down two places to the 
right hand and so proceed with the other terms of the multiplicand. Tte 
i^um of all the products is the answer* 



SicT. IIIv.8 DUODECIMALS. I»l 

F. I. V X F. I» » 



7 5 

3 9 



f 27 9 9 iPrci* 5 8 j 25 6 Prod. 6 4 S 52 3 Pr»^. 



fi. Multiply rf, lin. 9" by 7{. 6, Multiply 9f. 8ia. 7* by laf. 

bin, 9" 3in 10" 

-Pr^Atf/ 551 Sia. 9" 3'" 9''" FroJuct 1 I9f, S' 3(« 10'*^ 10"^'^ 



7. How much wood in a load> whlcfa xneasures lOf* in lenglby 3f. din* in 
width) and 4£ 8in« in height i and how much will it cost at 1 doI.SS cts^ 
ftr foid ? Am^ 1 cord ^nd 47 tdidfcci vvtr^^ wiH cost 1 A/. 81 «l«. Sm. 



198 DUODECIMALS. Sect. IIL ». 

Or, we may multrply by tlie feet as already directed, and fnr the indies* 
uke such parts of the multiplicand, &c. as the inches are aliquot or even 
parts of a foot as done in th( rule of Practice. 

8. How many square feet in a board of 16 feet 4 inches b length, and 2 
feet 8 inches wide ? 

^ Here in the first place I mtdttply the 
€ mchii M I 1 6 4 16ft» 4 in. by Uie feet (2) of the multipli- 

er $ the inches (8) not being an eren 
part of afoot, I take such as are an ereu 
part ; thus,6in« is half a foot, therefore 
" dividethe multiplicand by 3 for 6 inches* 
S and that quotient by S (2in is -J- of 6in.) 
for 2 inches, all which being added 
Jm* 43 6 8 give the product of 16 feet finches, 

multiplied by 2 feet 8 inches. 

9. Another board is 19 feet 9 inches in length, and 2 feet 6 inches wide, 
kow maay square feet does it conuin ? j^na, 46f. lOin. t"' 

By Practice* By Duodfcmais. 

10. There is a stock of i 5 boards, 12 feet 8 inches in length, and IS inch- 
es wide i hew many feet of boards does the stock contain > 

Ant. 205fcift 10 inches* 
By Praetiar* ' By Duddectmais^ 



OPBRATIOIf. 


Ft. 


In. 


16 


4 


3 


8 


S3 


8 


8 


2 


2 


8 



1^. There is k stock of 1 5 buards, 12 &et 8 inches in length, and IS inch- 
es wide I how many feet of boards does the stock contain ? 

^tfflf 205 y^«r, 10 inches. 
By Praeikr* By Duodecinuth. 
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QUESTIONS. 

l» Of^hat use are Duodcclmafs f To ivhom more ei^eciaj'y are they u ejui? 

S. In what are £meiiJlons taken f 

3« How do you proceed in the MuIilpUeation of duodecimah P 

4. F9r what number do you carry f 

5. What do you olftrve in regard to felting down the product different pom what 

it common in the multtpficatioit toother numbei^t P 

6« Of what term is thefroduct gubich arifes frofh the muhipHcation of feet By in- 
ches ^ Fe^t hyfecond^ ? Inches by inches ? Inches byfeconds ? Seconds by 
feconds ? 

7« In what way can the operation b' varied ? 

I':XJiRCISE5: 
1. Multiply 76 feet 3 inckes 9/ec- 2. What is the product of 37 1 

feet 2 inches e feconds, maltiplittd 



ondsi by 84 feet 7 inches 1 1 feccinds. 

OPKRATIOK* 

F. I. " 

$ ittdeo it i)7^ 3 9 
84* 7 11 



by 18 If I in V' 

Ans 67242f. loin I" 4'" 6'*' 



76 X 4= S04 



76 X 83608 
3X843 21 
9X84= 5 

"61) 6 

8i)ef2j)3 

I 
I 







3 '" 

1 10 6, 

4 3 9'"^ 

2 1 10 6 
7 113 
8 7 5 



Pr9j. 6460 7 1 8 $ 

3. How many ftfiiare feet in a ftock 
•f 12 boards, 17f. 7' loBg, and If, 
5 in. widei Ans. 298f. 1 1^ 



4^ 



4i How many cvbic feet of wood in a 
load ^f% r long, 3f 5' high, and 8f. 8^ 
Wide i Ans. 83f. 5' 8" 4*^ 



SUPPLEMENT to DUODECIMALS. Skct. IIL 8. 

and Painting are 



Tbe'Dimc^nficms of Watnfpotting* Paving, PUftering 
fallen in Feet ^nd Inches > and the contents tci^en 19 yards. 

■ 

To find iht tmifuvm o/* thAr luori. take a line and applf on,e end •f it to 
any corner qf (he room, then meafure the room going into every corner with 
fhe line, till yon come to the place where you firft began; then fee how ma^ 
nj feel and inches the (Iring contains ; this call the Compass or Rounds which 
ioultipUed intothel^ighthof tl^e rpom» and the product divided by 9> the 
Qootient will be the content^ in yards. 

EXAMPLES. 

1. If tfaebeigl^t of aropn^ painted 2 « There is a room wainfcotted 

hft\2k* 4m. and the conipafs 84f 1 1 the compafs of which is 47f, S' and 

in. How many fquare yards does the height ?f. 6'. What is the content 

It contain I Ans. 1 16Y. 3f. S' %'^ in fqnj^re yards ? Ans* 39 Y. ^t 4' $^ 



^lAZltM^S^ WORK BT 9'J^^ WOO^^ 

Tojuiid the imenSmt of4b^r wrlf multiply the height of windows bjr their- 
breadth. 

EXAMPLES. 

'There is ahoufe^th 4 tiers of wtn4QW8, and 4 windows in a tier ; the 
height of the firft tier is 6f. ^^ j c^f the fecoad, 5f 9^ i^ of the third 4f. 6' ; 
and of the foupui 3f to' ; and tie breadth of ea^ch \\ Sl(.S' — What will the 
ffku;in|^coaie toat 19 centsper foot £ Ans. jS^3,8f *, 
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ALLIGATION is tlie method ef mining two or more fimjples of clifierent 

qualities, fo that the cbmpofition inay b^ ot a m6an or middle qUatity-. It 

is of two kinds, MeJuU and AltenuUe* 

ALLIGATION MEDIAL. 

Alligation Medial is when the quantities and {Writes of fevenil things are 
ftvftiit to find the idean price of the ndiztore compounded of thofe thian* 

RULE. * 

As the fiim of the quantities dr whole compoGtion is to th^ir total Valuet 
fo is any part of the compolition to its value or meatn ptice. 

EXAMPLES. 

1. A farmed mingled 1 9 hulhels of wheat at 6ff per buflieU and 40 buffi- 
iA% of rye at 4/ per buflielt and 1 3 bushels of bKrle]^ at 9s per buihel togetk* 
et. I demand what a bufhel of this mijttUre is worth I 

OPSRATlOK* 

Buth. ^ im £>, 9m Bust* 4. A Bast* 

19 IVhiot.iU 6is5 14 As 71 .- 15 10 :: 1 

AQRyc , .*^ 4— t ' STO 

iiBarky^-^ 3 — 1 16 — — 

Sumtfihi -^-^ ^ - ' • 71)310(4/ 4rf Ifjy, A^ii 

w/^Ui 71 T0tal vaki l5 10 284 

3. A Refiner havifig sib of fitver hvHion^ ^6 

cf .8m fide, lOlb of 70S fine» and 1 5lb of 6^ 12 

fine, would melt all together ? I demand! — -— 

what fiaencfs lib of this mafs (hall be ? )3 12(4i/. 

Ans. Qoz 1 Sfwi8 Zgtsjine. ^S4 

71 

41 / 



f 



ISS ALLIGATION. Sect. IU. 9. 

ALLIGATION ALTERNATE, 

Is the method of nding what quantity of any number of (iiiiples» whofr 
rates are^iven will coinpof a iniiture of a given rate \ it is, therefore^ the 
reverfe ot AMigation Medial, and may be proved by it* 

y Write the prices of the fimples, tlie lead uppermoil, &c. in a columa 
tiader each «>lher. 

2 Connect with a «oblWi«UHl liM the price of each fimphs or ingredient, 
^'hrch is lefs than that of the compound, with one or any number of thofe 
that are .greater than the compound, and each greater rate or price with one 
or any number of thofe that are lefii^ 

3. Write the diflFerence between the mean rate or price and that of each of 
the fimplec. oppofite to the rates wi|h which they are connected. 

4. f hen it only one difierenee Hand againft any rate it will be the qaantity: 
belonging to that rate, but if there be feveral, their fum will be the quantity. 

Note Quedions in this rule admit of as many various anfwers as there 
are various ways of connectiAgijie rates of thf ingredients together. 

EXAMPLES. ' 

A goldfmith would mix gold of 1 acarajts fine with fome of I69 19, 22 and 
S 4 carats fin^, fo that the compound may be 20 carats fine ; what quantity 

of each mufl he take. 

OPERATION. PROOF. 

(^ 16—.^ — , 7 14 oCgold 161 H>l4c^64 



18 
Mix 20 car, ^ r9^ \ 

22-' J 



2 
2X1 



24 ' 4 



2 ..«~. 19 ^An$. li9H3=;s3» 

3 w 2Si \ ^X^'=^^S 

4 24J 24X4«96 

B» ■ 



15 -^— 20 earatsfiu 15)300(20 car. fine. 

2. A druggift had feveral forts of tea,yiz. one fort at 12/. per Ib« another 
fort at X\s a third at 9i and a fourth at 6^ per lb. 1 demand how much of 
each fort he mu(t mix tog^ether, that the whole quantity may be afforded at 
10* per lb. . ^ 

Ih, t.fi.lb. lb. s.filb. 

2 at 12 rs ai 12 




4. Jns < , _, rt 5 Jot < o -. ft 6 Jut* 



7 Ans, 31b. of esch tort* 



ai 11 




at 9 




at 6 




a. tpn. 


r3 at 


12 


I at 


U 


3Mt 


9 


.2 at 


d 




Note. Thefe feven ^n/wers arife from as many different VTayi of link- 
ing the rates of the fimples together, 
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Case 2, 

IfMEVthe raUs of a^ the Ingreirientu^ the qaanfUy of hit one ofthem^ and the 
ti^an rt^e sf the whole finixture are given to find the several quantities of the refi, m 
frofrtion to the ^'fOen quantity ;* take the difiereoce between each price an4 
Ihe mean rate as befor . Th«n fay . 

As the <iifferenc€ of that fimple whofe qaantity is given, 

Is to the given quantity^. 

So is the reft of the diffeiences feterally ; 

To the fbveral quantkies re(|uhed. 

KXAMPLBS. 
1. How much wine, at 80 cents at 8e, and r2 cents per gallon maftlMF 
mixed with four gallon^ of wine at T5 cents per gallon, fo that the mixtttie 
inay be worth 86 cents per gallon I 

opEnmov* . 
64- ?= ^Jlandi agSnfltheghenqwffliitijt. 
2^7 6— « 
6+1 1 = 17 
114- 6=17 

gait ctt. 
f 8 : 4 flf 60 , 

AS:8 :4 : : < l7 : 8| — BSfergah The atifwen 
ti7 : 8| — 92 

7m a ttian being determined to mix iO bufltels of wheat at 4/ per bufliel# 
'With rye at Sv with barley at 26 and with oats at U per baihel ; I demand 
how mu^h ryer barley and oats mail be mixed with the 10 buffaels of wheat 
that the whole may be fold at 29d. per busheU 

JB P' ^* ^* 

r 2 2 of Rye r 40 of Rye r 8 of Rye 

1. Ant. < 5 - Barley 3 Ans. < 50 • Barley 3 Ans. •? lO . Barley 

Ct2 2 . Oats C^O • Oats (l^ . Oats 

B p. B. B. 

r 10 of Rye r 12 2 of Rye r 2 of Rye 

4 Ant i I* - Barley 5 Ans. 4 5 0. Barley 6 Ans, < 14 . Barley 

1 14 . Oats lir 2 . Oau Cl^ • Oats 




SOtrf Rye 
7 Ans- •{ ro - Barley 

Oais 



X9. 

rsod 

iro - 



I 
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Case 3. 

WoEJi the rdUi otAefe^ral ingrtdlents, the qaanihy to he compounded^ and the 
mi&n rati of the whtde mixture aregiven^ to find haw much of each fort wlUmake up 
the fuaeUiiyt find die differeuces betweea the mean rate, &q. as io cafe 1« Theoi^ 

As the famof the quantities or differences, 
Is tothegiren quantity or whole composition | 
So is the difference of each rate, 
To the required quantity oteach ra^. 

£XA>rPLES. 

U How many gallons of water, of no. value mud be mixed with brandy^ 
at one dollar twenty cenu per gallon, fo as to fill a reffel of 75 gallons, thif 
may be afforded at 92 cents per gallon ? 

OPE&ATIOK* 

Gai' Cd. C<d. 

0*1/ ^^^^ ^^' ^^- ^^^ I {^{ofWakr. 

''^ll,20--'92 As 120 J 75 : : \92 : 52\ - Brandj. 

Sum \2Q *I5gvben quantity. 

2. Suppofe 1 have 4 forts of currants of di 12cf 18^and22^Ijer Ib.of 
bidi I would mix ISOlb. and.fd much df each fort as to fell them at l6tf 
fer lb. bow much of each muft I take ? 

fi« at d* 



Ans-4«A _ 1ft ?pcrlfc- 




S. A Groeer has cdrrants of id 6d 9d and 1 li/per tb. and he would mafeef 
ft mixture of 2401b fo that it might be afforded at 8^ per lb. how much of 
each fort muft he Uke { ib at ^ 




An«- ^40 _ orP^rJfc 




/ 
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<&ujpjpkment to 5Cl!i0arion. 

QUESTIONS. 

1. What k Migation f 

2. 0Jh9W many iinds It Jllligailon ? 

3. What is jflii^ation Medial ? 
^, What it the ruUfor oferatit^ J? 

5. WhatitJiUlgationjlLtERjiA'rE? 

6. Whm a msmher ofingreiSentt of different frlc^^ are nuxed together^ how do v/e 
. . proceed tQ find the meanptue of the compound or mixture ? 

7. When one of the ingrediento it limited to a certmn quantity ^ what, it the method 

Hf procedure ? 

8. When the whole compofition 10 limited to a certain quantity, how doyoufroceed f 

9. How is jilligation proved f 

EXERCISES^. 
I. A Grower would mix three 2 A Goldfmith has fereral forts e^ 
forts of fugar together ; one fort at of gold ; foinc of 24 caraufine, fome 
10^ per lb another at 7d and anoth- of 22 and fome of 1 8 carats finet liQd 
ft at ^d how nsuch of each fort znuft he would have conopounded of tlid* 
he take that the mixture may be fold forts the quantity of tQQ% of SO ca^ 
for 8// per lb ? rats fine ; I demand how much of 

Ans. 3/^. at 10</ 2 at 7rf 55^ 2 at f 4/. each fort he muft have ; , 

Ans. \2o^ 24 carattfne^l^atBZca' 
ratt^ne, and 35^18 caraJttJin^, 



/ 



a 



sot 



POSITION. 



SjEcr.IIL 10. 



POSITION it a rule which, hy falfe or fHppofed nambers, taken at pteaf- 
met diicoTers the true one required. It is of two kiads, ShgU and DmMem 

Single Position J 

Is die working with one fuppofed number, as if it were the true one» to find 
the true number. 

RULE. 

1. Take any number and perform the fame operatiens with it as are*de« 
fcribed to be performed in the queilion. 

3. Then iay t as the fum of the errors is to the giv^en fuiQi fo isthe fop* 
pofed number to the true one required. 

Froof. Add the feveral parts of the fum together, and if it! agree with 

IhefiKiifit is fight* 

EXAMPLES. 

1. Two men, A and B having found a bag of money, difputed who (Iiould 

ka«e it ; A faid the half third and one fourth of the money made 1 30 dollars, 

and if B could tell how much was in it, he (hould have it all, othcrwife he 

Mould have nothing ; I demand how much was in the bag ? 

GPSftATlOU* 

fufpofe Wdollw' A$65 .- ISO : : 69 

...-» 60 

Thehsdf «0 --^— 

•* third 20 &]n0X}{\^ ixX^iii atffmf. 

«*- fburth 15 65 



65 



ISO 
130 

000 



€« A perfon having fpent 1-3 S; 
l>d of his money, had /:%6 2-S left ; 



2. A B and C talking of their ages, 
B &id his age was once and a lialf the 

age of A ; and C laid his age was twice what had he at firft \ Ans. iC 1 6# . 
and one tenth the age of both^ and that 
the fum pf their ages was 93 ; whaf 
pras the age of each ? 

A's IS, B's 18, C% ^SjtaLTi. 



4. Seven eights of a certsun num- 
ber exceeds four fifths by 6 ; wha^is 
that number { Ans. 90. 
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DODBLE POSITION. 

DOUBLE POSITION is that which difcovcrs the true nuoiber, or ntim- 
ber fought, by making ufe of twof^ppofcd numbers. 

KULE 

^ 

1. Take any two numbers and proceed with them according t^oilhecondi- 
jdttios& of the qiicQion. 

2 Place each error againft its refpectiye pofition or fuppofed aumber ; :f 
the error be too great* mar]^ it w'nh -f- ; if too fmall with -5- 

3. Multiply them crofs wife, the firft politioii by the laft error, and the laft 
pofition by the firft «rror, 

4 If they be alike, that is, both grejter, or both lefs than the give^i num- 
ber, divide tjie diflFerence of the products by the difference of the error*,' and 
the quotient will be the anfwer ; but if the errors be unlike, divide the fum of 
the products by thefuoa of the errors, and the, quotient will be the anfwer. 

KXAMFJLHS. 

1. A n?an lying atthe point of death, left to his three fon sail his eftate. 

jriz. to F- half wanting 50 dollars ; to G one third ; and to H the reft, which 

%\as 10 dollars lefs th^n the Qiare pf G« 1 denjauid the fum left, andeaph 

fon's ihare, 

OP-iRATION. 

Suppofe die fum 300 dollarf . Agaifi> fuppofe the fum 900 dollars. 

Then 300—2 -.50r=:lOO F's part. Then, 900-2-2— 50 n:4oo Fa part^ 

SOO-r 3=100 jff't part. 90(:-r- S=z 300 GV part. 

G's part 100-rlOz2 Qo/f^part* O's part 300— 1 Oz=29o ^'/ part. 

(^i^m of all their pa^ts 29Q Sum of all their parts* 990 



X 



J5rror lO-p- Err5>r 90+ 

dluppofe. Errors, Having proceeded with the fuppofed, 
300 10— numbers according to the conditions of 

the queftion the /»wo/*fl//^^/r/jr ; maft 
be fubtracted from the luppofed number r' 
900 904- thus the ^'93 is fubtracted from 300, thxr 

\. fuppojfed number. Sic. 
9^00 2700Q , 
27000 
— - — Dollars^ 

^^err'^or?'' } 100)36000(360 Jm «,.r. 
The 4ivIfor is the fum of the errors QO+ahd 10-^ 

2. There is a fi(h whofe head is IQ feet long; his tall as long as his head 
gnd half the length of his body* and his body as long as his head and tail \ 
wh>tt is the whole length of the fifli,.' 

Anfwjer S^fc^. 

Bb 



S02 DOUBLE POSITION. Sect. HI. 1 p. 

3. AocrtuniiuuiIiaiTipedriren hisfwrpe to market. ▼!«. Hof^s, Sows and 
Kgs, recnved for them all 50/ being paid for efvery hog 18x. for every fow 
16«« for every pig S/j there were as many hogs a» fows,and for every fow 
(here wpre thr^ ]/ifn } I dtii^m4 I^W naay there were of each fort ? 



/ 



4. A iind B laid oiit equal fi^ms of moaey in Ura^e ; A gamed a fum equail 
to i of his ftock, aod B loft 325 doUs^rs | tbi^ £^*s (nqn^y was double that of 
9'^j whs^4i4eMboi^bjoi|^ fiVLS^, 600 (hilars^ 



&. A aad B have the fante iacooM ; A fares | of his i but B by fpendiag 
go dollars per annum more than A» at the end of 8 years finds himfelf 40 
doHars in debt ; what is their income, and what does each fpend per annum ? 



Sect. 111» 11, DISCOUNT* 2fi3 

DISCOUNT ts an stllowance made for the pajmctit of any fiiln of mo* 
«ey before it becoims due, »ad Is the difference bietWeen that fani» due forae- 
ttme Hence, and its prefent worth« 

The fire/ent worth of any fUm or debt due fo*9e time hence; is flich a fbm» 
as, if put to intereft would ip that time afid at the TZtefer cent JTor which 
thedifcount is to be made^ amount to the fum ot debt then due. 

As the anK)Unt of 100 dollars, for the given time and rate h to 100 dollarst 
fo is the given fum to its prefent n^orth, which filbtracted from the giveft 
fum, leaves the difcount. 

EXAMPLES. 
1, What is the difcount of Dolls« 3. What is the prefent worth of 

321,63 due 4 years hence at 6 per 426 dollars, payable in 4> years and 
cent ? 12 days, difeounting at the rate of 

ol*ERATioMr. 5 per cent. 

Dolls. Ans. DoBs. 3^4> IS* 

b intcreft of 100 dolls* 1 year. 
4 years* 

100 

124 amonni. 



Then, As 134 : 100 : : 32'l,f53 
321,63 



124)32 163;00(2I9,S79 

o2l,63 given fum. 
259,379 prefent worthy 

jfns. 62,25 1 discount* 



§ 12, ag^uationof^a|imettt^» 



4»^4»«>-4C 4Bt^4>49t< 



EQUATION of payments is the finding of a time to pay at once, ftveral 
debts due at different times fo that neither party (hall fuftain lofs. 

RULE- 

Multiply each. payment by the time at which it is due ; then divide the fum 
o f the products by the fum of the paymenu, and the quotseat will be the •» 
quated time. 



• 



204 



EQUATION OF PAYMENTS. Sect. III. 12. 



EXAMPLES. 



1. AofTes B 1S6 dollars to bepai d 
«* lO moaths J 69 dollarv to be pa'd 
IB 7 months ; and 260 to he paid fa 4 
aftosths ; what is thie equated ume for 
th« paf ment of the whole ? 

O FEB ATI ON, 

1S6X I0irl3i0 

96X 7=3 672 

360X 4=1040 



2. I owe dollars 65,1 2ft to 6e paid 
j in 3 months, i-2 in 5 months, 1-8 
10 months, and theremaindtr In 14 
months ; at i^hat time ought the 
whole to be paid ? 



4,92' 207 i 

492).3072(6 months 

29*53 



120 
30 



492)3600(7 dajr&i 
S444 



V5fr 



3. A mn'chant has owiiig to him 
300/. to be paid as foflows, 50/. at 2 
months, 1(^0/, at 5 months, and the 
reft at 8 months ; and it is agreed to 
make one payment of the whole ;^ I 
demand when thftt time mud be > 

Alls. 6 month 9^ 



4. A merchant owes me 900 cfol- 
lars, to be pain in 96 days, 130 dot- 
in 120 days, 500 dollars in 80 days* 
1267 dollars in 27 days ; what is the 
mean time for the payoEtent of the 
whole ? 

Ans. 63 Jays nfery nearly. 



Sxcr. III> 13< 



GUAGING. 



£05 



§ 13. 45ua0in0* 



4 •4.*4i^4' ^^^^^^^ ^ ^^*' *'*'* 



• I 



tiU AGING IS taking the dimenfioris of a cask In laches to find its con- 
tents in gallons by the following 

METHOa 

1. ^dd two thirds of thft difference betweeif the )iead and bung diameters 
to the head diametef for the itieait diameter ; but if the flav^s be but little 
curving from the head to the bung, add only six tenths of this di£Ference, 

2. Square the mean diameter, which multiplied by the length of the cask 
and the product divided by 394» for wini» or by S59 for alei the quotteac will 
be the anfwer in'galloxks. 

1. How many ale or beet* ga'^tons will a ca(k hold, whofe bung diameter is 
51 itrched> head diametet 25 indies and whofe length is 36 ittcl^fes I 

OI'ISRATIOW. 

31 Bung diani. 35 bead diam. 

4 Two thirds diff. 



25 Head diam. 
6 l>ifierence. 



29 Mean diam. 
29 




841 Square of mean diam. 
9% Length. 

5045 
3523 



359)30276(84 galls. \\'^qt9. 



Note* U Tn taking, the 
length of the casks, an aU 
lo'wance muft be made for 
the thicknefs for both heads 
of one inch, 1 1-2 inch, or 
2 inches, according to the 
ii^e of the cask 

Note 2* The head di- 
ameter mud be taketi clofe 
to the chimes, and for fmall 
casks, add 3 tenths of an 
mch ; for casks of 40 or 50 
gallons, 4 tenths, and for 
larger casks, 5 or 6 tenths, 
and the fum will be very 
nesirly the head diameter, 
within. 



§ 14- ^ecfianical polotr^- 



1. OF THE LEVKR. 

TOJnJ^haivfeij^btmaf he rcA^ed 9r ha'anced by any given petver. Say as the 
<ll(^ance^ etween the body to be raifed or balanced, and \h& fulcrum or prop, is 
to the diftaoce between the prop and the point where the power is applied ^ 
fo i» the power to the weight which it will balance or raife, 



S06 MECHANICAL POWERS, Sbct. HIL U^ 

EXAMPLE. 
TFattian weighing XSOJb- reJl on the end of a lever 12 feet long, what 
weight wUl he balance dn the other end, fuppofing the prop 1 US f»o$ from 
the weight i 

\^ feel the Lever. 

1|5 dfiAfUe cfthi wi^lfrom the/khrltm, 

iO,5 didance from the folcrum to the man. Therpfor^i 

Eeet. Fee'., Ih. Ih. 

At 1,5 : 10|S: : 150: lOSOAns. 

2. OF THE WHEEL AND AXLE. 

ktHtst dkmcter cf the axle rs to the diameter of the wheel, so is the po#w 
cr applied to the wheel, to the weight fufpended b]r the axle. 

EX4MPLRS 
U A mechaoie wiflies to make a windlafs in fuch a manner, as that \lh. 
appl^ed to tha wheel (hould be equal to 13 fufpended on the axle ; now, fup* 
polii^ the aile i inches diameter, required the diameter of the wheel \ 

U» m. IB. iff« ' 
As I « 4 : : 12 : 48 fliT\^> or Jiameter tf (/le wheel. 
3. Scppofe the diameter of the axle 6 inches and that of the wheel 60 in* 
ches». whatppwer at the wheel will balance iOlB. at the axle ? An*, lib. 

3. OF THE SCREW. 

The power is to the weight to be raffed as the diSance between two threads 
of the fcrew is to the circUmferanee of a circle defcribed by the power applied 
at Ae end of the lever. 

Note I . Th find the circumference of the circle defcrlhedby the end of the lever f 
multiply the double of the lever by 3»14159, the product will be the circum* 
Teience. 

Note 3. « It is usual to abate ^ of the effect of the machine for friction. 

EXAMPLES. 
There U a fcr^wwhofe threads are an inch aftiiidef ; the lever by which 
it is turned is 36 inches long, and the weight to be raifed a ton, or 2240/^« 
What power or force muft be a*pplied to the end of the lever, fufficient to tura 
the fcrew, that is, to raife the weight. 

Ktf/ww 36X2=72+3,1 4l59r:236,l94+/&«Vfiim/^rf«rtf. 
ctrcumf. in. lb. lb. 
Then, as 226,194 : 1 : : 2240 : 9,903 

PROBLEMS, 

1 . The diartMer of a circle being given to find the circumference ^ multiply the 
diameter by 3, » 4 1 59 ; the product will be the circumference. 

2 To find the area •fa circle^ the dietmeter being given* multiply the ^uare of 
tlie didmeter by .785S98;: the produfct is tbearea* 

3. To mea ure t e solidity of any irregular body whote dimenHons cannot be taien^ 
put tha body intofome regular ve^land BU it with water, then taking out 
the body, meafure the fall of water in the veifel ; if the ve^el befquarei mul- 
tiply the fide by itfelf,- and the product by the fall of water, which gi^^S the 
fol d contents cf the irregular b }aj. 



SECTION IV, 



>4»^<^< 



Miscettaneous ^estions. 

IN diU fectipa t^ere is nothing new to be propofed $o the Scholar. En- 
ough of Arithmeiic has been taught him for all ordinary occuireocesio life 
Jt only remains to lead him into fome reflections on the ioregom]^ lul^s. For 
this purpofe th^ following queftions are fubjoined. IJiey ^le left wiihouc 
answers, that the fcholar's only refource of knowledge for woikin^ tbeio 
ftould be in his own mind. Mailers having wrought out theft queiiicns at 
a leifure hour, may tiapfcribe theip with their aniwtrs into amanufcrtpt fai? 
their private ufe, to which on any occafion, vi^ithou^t any trouble cr hintiraQpe 
they may readily advert to fatisfy the enquiries of iheir pupils. 

1. The Northern Lights were fiyft obl^rve^ in JLocdon 1560; how n^amr 
years fincc ? , 

2. Whs^t number multiplied by 43 produces 88 ' 50 ? 

^ S, If 4 cannon i»ay be difcharged twice with-6/^. of powder> how many 
limes will 7^* 3^ri. Mlis* difcharge the fame piece I 
4. Reduce 14 guineas and ITS 13*. 6|</. to Federirf Money ? 
A- What is the in,iereil of D^Ih. 79,4» one year, and five months ? 

6. A ovcd B £h!is. 517>ld for wfeich be gave his noie, on int^refl, bearinff 
date July 12th 1797. ^ 

On the back of the note are thcfe feveral endorfttn<fnts, yi^ 
Oct. i7th, 17£>7, Receive^ in cafli, Dolls. 61,10. 
March 20th, , ) 798, Received 11 Cwt. beef, at Dolls* 4.SS/^r fv*. 
Jan. 1 ft. 18Q0, Received in calliK 84 dollars. 

What was th^re due from A t9 ^ pf principal ?ind iniereft, Sept. l8Ui. 
1801? *^ 

7. Wliatcoft is; yards of flannel at 1x8 j per ysird? 

8. What muft I give for SCwt gyr*. ISllf. of cheeie at 7 cents /^r ij f 

9. W hat will 35 yards of broad cloth coft at 32i6 per yard ? 

10. What will be the coft of a loin of veaU weighing 1 6\li. ^t 214/ p(r li ? 

n. What will 87V*- of tallow cqA, at 9 l-4</ />er /^ ^ 

12. What will 19b yards of tjpe coft, at 3 farthings^r jp^r rf ^ 

i3« What will 5Q bvftiels of oacs coft at 2s. 3; J. ptr t u^el f 

14. At if a 7s 6^ per cwi for fugar^ what is ihat^r/^ ? 

15. Haw inuch in length of ^ board that is 10 incies wid« will itre^re 
to ^lake a fquare foot ? 

^ 1^ How many fquare feet ia 4 board i foot 3 inches wide, and 14 Let 9 
inches, long ? 

17. How much ^ood in a load 9 feet Icng, 9 1-2 wide, 4Dd 2 feet 9 inches 

18. At 21,33 per yard for cloth, what muft I give for 72 y^rds ? 

3 9. If 2 J -4 cwt , of cotton wool coft £\i 1 7# 6J. what b that pu: lh« f 
$0. If 1832 U2 gallons of wine coft iG44 6s what is that per gallon i 
?l. What will 53 I 2 lb. of beef coft at 5 cents 5 mills per Ih f 
2SJ. What will ^0 b (hek pf pot^ic^s coft ^t 21 cents |)er bvQ^^X i. 



vreek? 

10 



208 MISCELLANEOUS qOESTIONS- 

28. At 810,76 par <w/ for ^gar, whs^t is that per !b. f 

24. Wftat will be a man** wage^ for 6 months, at 43 ceotc per dajr, work* 
ing S.I '2 days per week ? 

25. What mud I give for pa{l^ring my hcrfe 19 weeks, at 33 cents per 
•ek ? ^ 
S6« Howniiiny revolutions does th/e inopn perforin in Hi years, 2 daysf 

hours ; one revolution being in ^7 days 7 h. 43 m. ? 

37. What will 7 pie6.es of iclQth^ f:onuining 27 yards each, come to, at 15/, 
4 1-2J per yard ? 

2il. A manfpends 23 doHars 69 cents 5 ^il|s» in a );«^r, ivhat jsthat per 
day ? 

29. Sopppfe the LegiQattire of this State ()iould grant a tax of 7 cents -3 
mills on a dollar, what will a man's ta^ be, who is 142 dollars 40 cents oq 
theM? 

30. A Bankrupt, whofe effects are S&48 dollars, can p^y his creditors bat 
28 cents 5 mills on the dollar ? wh^t does he owe ? 

31. Supppfe a cidern haying a pipe that conypys 4 gallpns, 2 qts. into it 
In an hour, has another ^at lets out 2 gallons 1 qt- 1 pt. in an hour ^ if the 
fidem contains 84 gallons, in what time will it be filled ? 

32. If 80 dollars wprlh cf provifions will fei ve 20 men 25 days, what numr 
ber of men will the fame provifions ferve 10 d^ys ? 

3Sa If 6 men fpcnd 16 d<>li#rs 7 €entS| in ^0 ds^ys; how long will 135 m^t^ 
be fpendin^ 1 00 dolla) s ? 

34. A bridge built acrofs a rivpr in 6 mofiths, by 4$ men w>s wafhed a*, 
wayby the current \ required the number of wprk^nen fu^cient \o build ^n^ 
Other of ^wipe as much worth in 4 months ? > 

35 Four men : A. B, C» and P found a purfe of money containing 1 2 doU 
lars, they agree that A ihall have one third, B one fourth, C one fixth, anc^ 
D one eighth of it, ^hat muileach ipan hs^ve according to this agreement ? 

36. A certain ufurer lent 90. for 12 months, and received principal and tn- 
tereft, 95/ 8«« I demand at what rate per cent hp received intereu ? 

37. If a gentleman have an eftate of iOoOA per annum, how much may h^ 
fppnd per day to lay up three fcore guineas at the year's end ? 

' 38. What is the length of a road^ whipb l)etng 33 feet wide contains a^ 
acre ? 

39. Required a number from which if 7 be fubtracted and the remainder 
be divided by S, and the quotient be multiplied by 5, and 4 added to the 
product, tlie fquare root of ihe fum extracted, and thr^e fourths of that roof 
f:ubed, the cube divided by 9, the latl quotient may be 24 ? 

40. If a quarter of wheat a^ords 60 ten penny loavas, hpw many eight 
penny loaves may be obtained frooi it ? 

41. If the carriage of 7 cwt, 2 qr for 105 miles be 1/ 5/. how far may 5 
cwt 1 qr. be carried for the lame money ? 

42 If 50 men confume 15 bufhels of grain in 40days, how much will 
SO men confqvne in fizty days ? 

43. On the fame fuppofitbn, how long will 50 bulhels maintain 64 men? 

44. A gentleman having 50«. to pay among his laborers fot a day's work, 
would give to every boy 6d. to every wom^n 8d. and to every man I f^d. the 
pumberof boys, women and men was the fame ; J demand the number of- 
^ach ? 

45. A gentleman had 7/. 17/. 6d, to pay among his laborers ; to every 
boy he gave 6d. to every woman 8d. and to every man 16d. and there were 
for every boy three women, and for every yiroman two njen j J demand the 
cumber ofea^h i 
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^v 461. Thr^e Gardeners, A, B, and C, h^vrng bought a pjece of ground, fin^i 
the proflts of it amount to l^o/, per annum Now the sum of money whicli 
they laid dowp was in ft^ch propor|;ioai. that as often as. A paid 5/ B paid iU 
^and as often as Bpaid 4/. C. paid 6/. I demand how much each man mu$t 
liave per annum of the gain ? 

47% A young man Received 2 10/. wdich was,2-3ds of his eldest brother's 
portion ; now three times the eldest brother's ;(>ortibn was haljf the father's 
estate ; I demand how much the estate was ? 

48. Tjwo men depart both from one place^ the one^goes North, ana the 
oth^r 3outh ; the one goes 7 mile^ a day, ihe pth^r 1 1 miles a day ; how far 
aie they distant the 12 th d^y after their departure \ 

. 49. Two men tl^part both from one pla<;e, and both go the same road ; 
the one travels 12 miles every day, the oth^r 17 miles every day ; how far 
are they distant the 1 0th day after &eir departure ? 

50, THe river Fo is IQOO f^et broad, and 10 feet deep, and it runs at the 
^ate of 4 mjl^s an hour^ In what time will it diff;harge a cubic mite of wa- 
ter (reckoning 5000 feet to the mile) into the fea ? 

51. If tlie country which si!lpplies the river Po with water, be ,380 miles 
long and 120 broad, and the whole land upon the surface of the earth be 
^62,7po,apo square miJeSvapd if the quantity of water difcharged by theriv- 
^ers into the fea be every where propqrtional to the extent of land by which 
the rivers are supplied $ how many times greatier than the Po will the Whole 
amount of the rivers be ? 

52« Upon the same supposition, what quantity of water altogethei* ivtll be 
discharged by all the rivers into the sea in a year \ ' 
, 53. If the proportion of the sea on the surface of the earth to that of land 
be as 10 1-2 to 5, and the ro^an depth of the sea be a quarter of a mile ; how 
many years would it take if the ocean were empty to fill it by the rivers run- 
ning at the present rate .f 

, 54. If a cubic foot oJF water weigh 1000 ok avoirdtipois, and the weight 
ottnercury be IS 1-2 times greater than of water, and the height of the mer- 
cury in tiie barometer^ (the weight of which is equal to the weight of a co]-i 
umn of air on the same base, extending to the top of the atmosphere) he 30 
inches ; what will be the weight of the air upon a square foot \ a s<|uare 
mile \ and what Will be the whole weight of the atmosphere, supposing the 
size of the earth as in questions 51 and 53 ? 

55. A began trade June 1, wi:h iO dollars, and took in B asapartner* 
Sept, 8, following, with 120 dollars ; on Dec. 24, A put in 190 dollars more» 
and continued the whole in trade til) May 5, following, when their whole gain 
was four^d tp be 82 dollars ; what is each partner's share ? 

5(3. If I give do bushels of potatoes at 2 1 cents per bushel, and 240/^. of 
flax, sit l5 cents per lb. for 64 bushels of salt, what is the salt per bushel I 

57- What is the present worth of 432 dollars, payable 4 ydars hence, di;s<< 
counting at thfe rate of 6 per cent ? 

58. I have dwitig to nie as follows : v\%. gl§ J3 in 8 tiionths \ S46,00 In 
^ months ; ;ind l64|84 in 3 months ; what is them^an time for the payment 
of the whole? 

59. If I sell 500 deals at l5i^. a piece, and lose iC9 per cent, what do I lose 
in the whole quantity ? 

10. If I buy ICOO iEils Flemish of linen for /:90, what may 1 sell itpe^ 
EI^ in London, to gain iC lO, in the whole I 

Cc 
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Pleasing and Diverting ^lestiom. 

1. There was a well SO feet deep ; a frog at the bottom could jMm^xxp 
3 feet every day, but he would fall back two feet every night. How nauy 
days did it take tliefr«g to jump out ? 

2. Two men were driving sheep to market, says one to another, give me 
one of yours and I shall have as many as you: ; the other says, give me one 
of yours and I shall have as many again as you. How many had each ? 

S. As I was going to St« Ives^ 

I met seven wives, 

Every wife had seven sacks. 

Every sack had seven cats> 

Every cat had seven kits. 

Kits, cats, sacks and wives, 

How many were going to St. Ives ? 
4r. The account of a certain school is as follows, viz, 1-16 of the boys* 
learn geometry, 3-8 learn grammar, 3-10 learn arithmetic, 3*20 to write, and 
9 learn to read : I demand the number of each ? 

5. A man driving his geese to market, was met by another, who «aid, 
Good morrow master, with your hundred geese ; says he, I have not an hun- 
dred, but if I had half as many as I now have, and two geese and a half be- 
side the number I now have already, I should have an hundred ; how many 
had he ? 

6. Three travellers met at a Caravansary, or inn in Persia^; and two of 
them brought their provision along with them, according to the custom of 
the country ; but the third not having provided any, proposed to the others 
that they should eat together, and he would pay the value of his proportion. 
This being agreed to, A produces 5 loaves, and B 3 loaves, which the trav- 
ellers eat together, and C paid 8 pieces of money as the value of his share, 
with which the others were satisBed, but quarrelled about the dividing of it. 
Upon this the affair was referred to the judge, who decided the dispute by 
an impartial senteoce. Required his decision ? 

7. Suppose the 9 digits to be placed in a quandrahgular form ; I demand 
in what order Uiey must stand, that any three figures in a right line may make 
just IS? 

8. A countryman having a "t'ox, a Goose, and a peck of Corn, in his jour- 
ney came lo a i iver, where it so happened that he could carry but one over 
at a time. Now as no two were to be left together that might destroy eacb 
other ? so he was at his wits end how to dispose of them : for says he, tho* 
the corn can't eat the goose, nor the goose eat the fox ; yet thofcxcan eat" 
the goose, and the goose eat the cam. The question is how he must carry 
them over, that they may not devour each other. 

9. Three jealous husbands with their wives, being ready to pass by night 
over a river, do find at water side a boat which can carry but two persons 
at OHCc^aad for w?nt of a waterman they are necessitated to row themselves- 
over the river at several times : The question is, how those six persons shall 
pass by 2 and 2, so that none of the three wives may be found in the com- 
pany of one or two men, unless her husband be present. 

iO. Two merry companions are to have equal shares of 8 gallons of wine, 
which are in a vessel containing exactly 8 gallons ; now to divide ft equally 
between them, they have only two other empty vessels, of which one con- 
tain? 5 jBrallons, and the other 3 : the question ia, how they shall divide the 
faid wine between them by the help of these three vessels, so that ihey ijiay 
hare 4 gallons a piece I 



SECTION III. 

Forms of Notes ^ Deeds ^ Bonds, and other Instruments of ff^rhing. 

S L OF NOTES. 

No,l. 

Over dean, Sept. 17, 1802. For value received I promise to pay to Oliver 
Bountiful, or order, sixiy three dollars fifty four cents, on demand, within^ 
terest after three months. WilUam Trusty. 

Attest) Timothy Testimony. 

No. II, 
BUfortj Sept. 17, 1802. For value received I promise to pay to O. R. or 

bearer dollars— >-—cents» three months after date* 

Peter Pencil. 

No. III. . 

jfrian, Sept. 17, 1802, For* value received, we jointly and severally prom* 
5se to pay to C. D. or order,— -dollars— cents on demand with interest. 
Attest, ylUen Faithful. 

Constance Adley. ^ . J amen Fairface. 

OBSERFATIONS, 

1. No note is negotiable unless the words, or order, otherwise, or bearers 
be inserted in it« 

2. If the note be written to pay him <* or order" (No. 1.) then Oliver Boun* 
tiful may endorse this note, that is, write his name on the backside and sell it 
to A, B, C, or whom he pleases. Then A, who buys the note, calls on WiU 
Ham Trusty for payment, and if he neglects, or is unable to pay, A may re. 
cover it of the endorser. 

3. If a note be written, to pay him " or bearer,*^ (No. 2) then any person 
who holds the note may sue and recover the same of Peter Pencil. 

4«. The I ate of interest established by law being six per cent per annumy it be* 
comes unneces&ary in writing notes to mention the rate of interest ; it is suf* 
ficient to write them for the payment of such a sum, with interest, for it 
will be understood legal interest, which is si: per cent, 

5. All notes are either payable oa demand or at the expiration of a cer- 
tain term of time agreed upon b/ the parties and mentioned in the note, as 
three months or a year, &c- 

6. If a bond or note mention no time of payment, it is always on demand 
whether the words, on demand, be expressed or not. 
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7. All notes paya*ple at a certain time are on interest as soo^ as they b^? 
cun)e due, though in such notes there be no mention made of interest- 

This rule :s founded on the principle that every man ought to receive his 
money when due, and that the non payment of it at that time is an injury to. 
him The laws, therefore, to do htm justice, allows him interest from the 
time the money becomes due as a compensation for the injury. 

8- Upon the same principle a note payable on demand, without any men- 
tion made of interest, is on mterest after a demand of payment, for upon de- 
n^and such notes immediately i^econje due- 

9. Ifa note be given for a specific article, as rye, payable in one two or 
three |nonths> or in any certain time, and the signer of such note, suffers thft 
time to elapse without deHvering such article, the holder of the hqte will not, 
be obliged to take the article afterwards, but may demand and lecover th^ 
value of it in money. > 

f 2. OF BONDS. 
A Bondi vfiib^ a condition from one .'o anotben 

KNOW all men by these presents, that I C. D. of &c, in the county of 
^c, am held and firmly bound to £. F, of, U,c, in two hundred, dollars to be. 
paid to the said £ F- or his certain attorney, his executors, administrators or. 
a,5signs ; to which, payment, well and truly to be made^ I biad myself, my 
heirs, executors, and administrators, firmly by tliese presents ; Sealed with 
my se^. Dated the eleventh day of in the year of our Lord one thou-" 

sand eight hundred and two. 

The Condition of this obligation is such« That if the above bpund C. IX his^ 
heirs, executors, or administrators, do and shall well and truly pay, or cause ^ 
to be paid unto th^ above named. £. F his executor^i, administrators ox as- 
signs, the full sum' of two hundred dollars, with l^gal interest for the same« 

on or before the eleventh day of next ensuing the date hereof: Thea 

^is obligation to be void, or otherwise to remain in tuy force and.virtue. 

Signed, l^c* 

A Condition of a Counter Bondy or Bond of Indemnity ^nvbere one^ 

Tfian becomes koundjor another^ 

THE condition,of this oWigation is such, That whereas the above. named. 
A. B at the special instance and request, and for the only proper debt of the. 
above bound C. D. together with the said C. D. is and by one i)ond or obli- 
gation bearing equjil date w;ith the obligation above written, held and firmly 

bound unto £. F. of &c in the penal sum of — dqllars, 

^ondicioned for the payment of the sum of, a^c. with legal interest for the 

same, on the—— day of next ensuing the date of the said in part recited 

obligation, as in and by th^ said in part recited bopd, with the condition 
thereunder written may more fully appear : If therefore the said C- D. his 
heirs, executors or administrators., do and sha^ w^U a,nd truly pay or caus^ to 
be paid unto the said £• F^ his executo^-s, administrators, or assigns, the said 
sum of, &c.with legal interest of tlie same, on the said-— —day of, £cc. next 
ensuing, the date of the said in part recited obligation, according to the true 
intent and meaning, and in full discharge and satisfaction of the said in part; 
recited bond or obligation ; Then, &c. Otherwise, 5cc. 



FORMS OF RECEIPTS. ^IS^ 

JVVr* Th^, principal difference between a note and bond is that the latter 
U an instrument of more solemnity, being given under seal. Also, a no^e, 
may be controlled by a special agreement, different from the note, whereas,, 
ijn case of a bond, no special agreement can in thp least control what appear^ 
to have been the intention of the parties as expressed by the words intheqon* 
df tion of the bond. 

{3. OF RECEIPTS, 

^o. T. 

Sigriroes, Sept. 19, 180?. Received from Mr. Durance Adiey, t^, doU 
I^rs in full of all aqcQunts^ 

Orvand Qonstance* 

No. II. 

Skgrieve9^ Sept. 19, 1802. Received of Mf. Orvand Constance, five dol* 
Urs in full of'ail accou^t^. 

Durance AdUy* 

No, IIL 

A Receipt for an endorsement on a Note. 

Shgrievesf Sfpt. 19, 1802. Received of Mn Simpson Eastly, (by the hand, 
of Titus Trusty,) sixteen dollap twenty five cents, which is endorsed on his. 
I^oteof Jua^ 3, 1802, 

fcier Cheerful, 

No. ly. 

A Receipt for money received on Accountp 

SUgneveSt Sept. 19, 1802. Received of Mr. Grand Landike, fifty dollar^ 
9n- account* 

J^Uro Slackley* 

No.V, 

Receipt Jar interest due on a Bond. 

Received this day of of Mr. A B. the sum of five.pounds in 

^uU of one year's interest of 100/. due to me on the day of — ^^ — — r last. 

pn bond from the said A. B. l say received. ' By me C* D, 

qBSERVjrrioNs. 

1. There is a distinction between receipts given in full of all accotintjt an^p^ 
others in full of all demands. The former cut off accounts only ; the latte^. 
cuts off not only all accounts, but all obligations and right of action. 

2. When any two persons make a settlement aiid. pass receipts (No. I. an4j 
No. II.) each receipt must specify a particular sum received, less or more — ^ 
It is not necessary (hat the sum specified in the. receipt, be the exapt s^m f^r 
Chived, 
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M. OF ORDERS. 
NoL 

Mr» Sttfhtn Burgetif 
SIR. 
For valae recetred. pay to A. B. Ten Dollars» and place the same to rof 
account. Samuel Skinner » 

Jrebdalet Sept. 9, iS02. 

1^0. II, 

Boitm^Sept. 9» 1802. 
SIR. 
For value received, pay G. R. eighty sis cents, and this, with his receipt 
ihall te your discharge from me. 

Nicbdas Reubens. 
To Mr. James Robottom* 

§ 5. OF DEEDS. 

Jfo. I. 

A JVarrantte Deed. 

Ky9W ALL MnN Br These pjiesents^ That I, Peter Careful, of Leomins* 
ter, in the county of Worcester, and Commonwealth of Massachusetts, gentle- 
man, for and in consideration of one hundred and fifty dollars, and forty five 
cents, paid to me by Samuel Pendleton, of Ashby, in the county ef Middle- 
sex, and Commonwealth of MafTachusetts, yeoman, the receipt whereof I do 
liereby acknowledge, do hereby give, grant, sell and convey to the said Sam- 
uel Pendleton, his heirs, and assigns, a certain tract and parcel of land, 
bounded as follows, viz. 

INere insert ibe hound^f togetber ittitb all ibe privileges and appurtenances there" 
nnto belonging ] 

To have and to hold the same unto the said Samuel Pendleton, his heirs 

and assigns to his and their use and behoof forever. And I do covenant with 

the said Samuel Pendleton, his heirs and assigns,that I am lawfully seized in 

fee of the premises, that they are free of all incumbrances, and that I will 

warrant and defend the same to the said Samuel Pendleton, his heirs andas* 

.figns forever, against the lawful claims and demands of all persons. 

Jn witness whereof, I hereunto set my hand and seal, this day of—* 

in the year of our Lord one thousand eight hundred ^nd two 

Signed t ualed and delivered \ Peter Car efuL O 

in presence of \ 

L, R. 

r. G. 

^o II. 
» ^it claim Deed. 

Kvoiv ALL MEV Br THESE PBESBNtSy 1 hat I, A* B of, Scc. in considera- 
tion of the sum of to be paid by C. D. of &c the receipt whereof I do 
hereby acknowledge, have remiffed, released and forever quit- claimed, and 
do by these presents remit, release, and forever quitclaim unio the said C D. 
his heirs and assigns forever ( Here-imert tbe pnmuer.) To have and to hold 
the same, together wich all the privileges and appurtenances thereunto be» 
longing, to him tlie said C. D. his heirs and assigns forever. — In witness, i^c. 

/ 
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No. HI. A Mortgage Deed. 

Know all men by these presbnts, That I Siitipsdn "Easley, of ^~m 

the county of in the State of — — , Blacksmith, in consideration 

of—— — Dollars Cents, paid by Elvin Fairface, of in the coun« 

ty of in the State of , Shoemaker, the receipt whereof I do hereby 

acknowledge, do hereby give, grant, sell and convey unto the said EWin Fair- 
face, his heirs and assigns, a certain tract and parcel of land, bounded as 
follows, viz. (Here Insert the bounds together nvitb al the privilega and appurie^ 
nances thereunto belonging ) 'J^o have and to hold the afore-granted Premises 
to the said Elvin Faiiliace, his heirs and assigns, to his and their use and be- 
hoof forever. And I do covenant with the said Elvin Fairface, his heirs and 
assigns. That I am lawfully seized in fee of the afore-granted premises ; 
That they are free of all incumbrances : That I have good right to sell and? 
convey the same to the said Elvin Fairface. And that I will warrant and 
defend the same premises to the said Elvin, his heirs and assigns forever, a- 
gainst /he lawful claims and demands of all persons. Frovtded nevertheless^ 
That if I the said Simpson Easely, my heirs» executors, or administrators, 
shall well and truly pay to the said Elvin Fairface, his heirs, executors, ad- 

ministrators or assigns, the full and just sum of dollars -— c^nts on or 

before the day of — which will be in tlie year of our Lord Eighteen 

Hundred and with lawful interest for the same until paid, then this 

deed, as also a certain bond [or note as the case may be'} bearing even date with 
these presents given by me to the said Fairface, conditioned lo pay the same 
sum and interest at the time aforesaid, shall be void ; otherwise to remain in 
full force and virtue. In witness whereof, 1 ihe said Simpson and Abigail 
my wife, in testimony that she relinquishes all her right to dower or alimony 
in and to the above described premises, hereunto set our hands and seals ihia 

day of ■ in the year of our Lord one thousand eight hundred and 

five. 

S'gned, sealed and delivered 1 Simpson Easky. q 

in presence of v Abigail Easley^ q 

L. N, 
V. X. 

J 6. OF AN INDENTURE. 

A common Indenture to bind an Apprentice. 

THIS Indenture witnesseth, 'i hat A B of, Ecc. hath put and placed, and by 
these presents doth put and bind out his *on C D, and the said C D doth 
hereby put, place and bind out himself, a? an apprentice to K P, to learn the 

art, trade, or mystery of • The said G D after the manner of an 

apprentice, to dwell with and serve the said R P from the day of the date 

hereof, until the day of — -^ which will be in the year of our Lord one 

thousand eight hundred and — -^» at which time the said apprentice, if he 
should be living, will be twenty one years of age : During whicn time or 
term the said apprenticehis said master well and faithfully shall serve ; his se- 
crets keep, and his lawful commands every where, and at all times readily obey,# 
he shall do no damage to his said master nor willfully suffer any to be done 
by others ; and if any to his knowledge be intended, he shall give his master 
seasonable notice thereof. He shall not waste the goods of his said master 
nor lend them unlawfully to any ; at cards, dice, or any unlawful pame iie 
shall not pk.y ; foinication he shall not commit, nor mauimony contract da- 
ring the said term ; taverns, ale houses, or places ot gaming he shall no: 
haunt or frequent : From the service of his sai I master, he shall not absent 
himself ; but in all things and at all times he shall carry and behave himsclr' 
as a good and fuithful apprentice cuy^ht, duik\^ \Vv^ n^W.*^ v^-^.^ ^x v^-^^^ 
^foFcsaid. 



^W FORM OF A WILL. 

And the said R. P. on hfs part, doth hereby promise, covenant ^nd agw 
'no teach and instruct the $aid apprentice, or cause him to be taught, and in- 

^strucled, in the art, trade or calling of a — ^ — hv the best way or means 

lie can and also to teach and instruct the said apprentice, or cause him to bp 
taught and imtnicled, to read and write, and cypher as far as the Rule of 
Three, if the said apprentice be capable to learn, and shall well and faithfully 
find and provide for the said apprentice, good and sufficient meat, drink» 
clothing, lodging and other necessaries fit and convenient for such an appren- 
tice, during the term aforesaid, and at the expiration thereof, shall give unto 
the said apprentice two suits of wearing apparrlsly one suitable for the Lord's 
day, and the other for working days. 

In testimony whereof, the said parties have hereunto interchangeably set 

their hands and seals, this day of -^ - iB the year of our Lord^ one thod« 

'sand eight hundred and " i ' ' (Seal) 

Signed, •ealedn and deiithl (Seal) 

ered in pretence of J . (Seal) 

4 7. OF A VVILL. 

The form of a fFill.whh a Dt'oise of a Real Esiate.LeaseholdS^c. 

In the name of Gods ^f^en, I, A. B. of &'c bein^ weak in body, but of sound 
and perfect nlindanfl memory for you may say thus^ considering the uncertaii)- 
ty of this mortal life, and being of sound &c ) blessed be Alrnighly God for 
the sanie, do make and publish this my last Will and Testament, in a manner 
and form following ( that is to say } FirsU I give and bequeath unto xnj be- 
loved wife, J. B. the sum of — '- 1 do also give and bequeatli unto iny el- 

(dest son G. B. the sum of I do also give and bequeath unto my two 

younger sons J. B and F. B. the sum of ——a piece. I also give and bequeath 

to my daughter in- law, S. S. H. single womani the siim of which said 

several legacies of sums of money I will and order shall be paid to the said 
respective legatees, within six Tnont^ s after my decease* I further give and 
devise to my said eldest son G B. his heirs ^nd assigns, yf// that my mes- 
suage or tenement, situate, lying and bting in, 5cc. together with all ray oth* 
*r freehold estate whatsoever, to hold to him the said G B his heirs and as- 
signs forever. And I hereby give and beiqueath to my ^aid younger sons, J. 
B. and F. B all my leasehold estate of and in all those messtiages or tene- 
njents, with the appurtenances, situate &c. equally to be divided between 
theni. Arid lastlj^, as to all the reft, residue and remairidier of my personal 
^estate, godd^ and chattels, of what kind and nature soever, I give and bel 
queath the sanie to my said beloved wife, J. B whom 1 hereby appoiiit 
sole executrix of this my last Will and Teftament ; and hereby revoking all 
former Wills by me made- 

In wUne s whereof I hereunto set my hand and f>tali this ■ day of^^^in the 
year of our Lord — 

iJigned, sealed, published and declared by the above A« B. (Seal )" 

named A B to he his last will and testament in 
the presence of us, who have hereunto subscrib- 
ed our names as witnesses, in the presence of the 
testator. R. S. 
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